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PUBLIC NOTICES 


| ympne Aerodrome. 
a 4 CAST TRON SECTIONAL TANKS 





avan A FOR DISPOSAL. 
CAST SECTIONAL TANKS, 
eas ne ne sections, each about jin. 

kc, inside measu urements each tank 15ft. 3in. by 
= gin. by Sft é6in. deep, Atted with 10 tie bars and 
Lift, Vie ee, and fitted with Sin. ball valve for supply. 
— in good and one In fair condition. 
Ome tanks are built into the booster house, resting 

a rolled steel joist floor above the booster house. 
on eed Dy wooden walls and roofed over, 
othe tanks may be seen and further 


10,000 gallons Cca& 


particulars 


obtal on application to the AREA OFFICER. 
Works and Buildings Department, Royal Air Force, 
Het 20, Hillingdon House, Uxbridge, ma ediens 
; 079 





Director - General, 


[ihe 


india Store Department, aoe 

No. 15, Belvedere-road, Lambeth, 5.E. 1, 
REQUIRES :— 

1. COPPER WOVEN WIRE SHEETS 

» DOG SPIKES 

3 TYRES FOR RAILWAY CARRIAGES AND 
WAGONS. 

4 AXLES FOR LOC ‘OMOTIVES 

5 BRIDGE WORK 

s STEEL TUBES FOR BOLLERS AND SUPER 


HE ATERS 
SWITCHBOARD CABLE, 
a. INSULATED WIRE V 
_ takes due on the 23rd apanies 


21 PAIR, BRAIDED 
LR. 


1923. for Nos, 1 








+4, and on the 20th November, 1923. for Nos. 5 to 8 
Tenders forms obtainable from above 4056 

\ ssistant Locomotive 

SUPERINTENDENT REQUIRED 

for We, FEDERATED MALAY STATES 

NMENT RAILW for three 

years. with ‘yossible permanency. ary 400 dollars 

a month, rising by annual increments of 25 dollars a 


month to 800 dollars a month, plus a strictly tempo- 
rary cost of living allowance amounting to 10 per 
cent. of salary in the case of a single man, and for a 
married man 20 per cent. of salary. The Government 
ratefot exchayge is now 2s. 4d. to the dollar, but the 
purchasing power of the “et in Malaya is consider- 
ably less than that of 2s. 4d. in the United Kingdom. 
Free passages and, if married, for wife and children 
am, not exceeding four persons beside the candidate 
Candidates, age 26 to 35, must be of good 
a. and have served an apprenticeship as a 
mxhanical engineer in a locomotive builder's shops 
preferably railway locometive works, and should 
subsequently have had experience in the running 
department of a railway, and be well versed in m 
steam shed practice and locomotive operation. A 
knowledge of car and wagon running and main- 
tenance will be an itional advantage. 

Apply at once by letter, stating age and particulars 
ot experience, and mentioning this paper, to the 
CROWN AGENTS FOR THE COLONIES, 4. Mill- 
bank, London, 8.W. 1, quoting M/12,211. 4033 





In the High Court of Justice, 1923, E. 071 
Chancery Division, 
Mr. Justice Romer 
In the Matter of a) COR 


EAST COAST STEEL 
PORATION Limited and Reduced ; 


ane 
In the Matter of the COMPANIES (CONSOLIDATION 
ACT, 8 


\ PETITION presented te the High Court of 
Justice on the 10th day of July 1923 for CONFIRM- 
ING the REDUCTION "of the CAPITAL of the above 
Company from £5,000,000 to £4,322,814 is directed to 
by ay Cais Mr. Justice Romer on the 23rd day of 
ovem 
JOHNSON WEATHER ALL STU a & HARDY, 
. King’s Bench Walk. 
Temple, London, i. Cc, 4, 
Solicitors for the Company. 
day of November, 1923. 4066 


otice is Hereby Given that a 


The 6th 





PATENTS AND DESIGNS ACTS, AND 1919. 


+ \° e ~* 
\ otice is Hereby Given that 
a LYNCH GLASS MACHINERY COMPANY, a 
Corporation duly organised under the laws of the 
State of Indiana, having a place of business at corner 
of Central Indiana Railroad ong Jackson-street, 
Anderson, Indiana, United States of America, SEEK 
LEAVE to AMEND the SPE IFICATION of 
LETTERS P ATENT No. 160,366, granted to Henry 


1907 


Fairbrother for Improvements in Glass-blowing 
Machines 

Particulars of the proposed Amendment were set 
forth in the Iliustrated Official Journal (Patents) 
issued on the Sist October, 1923. 

Any person or persons may give notice of Oppo- 


sition to the Amendment by leaving Patents Form 
No. 19 at the Patent Office, 25, Southampton-build- 
ings, London, W.C. 2, within one calendar month from 
the date of the said Journal. 

W. TEMPLE FRANKS, 


1035 Compt roller-General . 





[elfast Union. 
TO P es AL 
EN ERS 
PR mete >’ CENTRAL HE ATING AND 
ME 


CONSULTANT 





HTING SCHE 
F The Board of Guariilens will, at elt meeting to be 
eld on Tuesday, the 18th day ober, 1923, 
receive from competent firms or ualified as 


shove | BC HEMES. for the INSTAL LLA ION and 
QUIPMENT of a CENTRALISED HEATING and 
LIGHTING PLANT. 
. Guardians will subsequently decide which is 
: vest Scheme submitted and the person or firm 
submitting. same will paid the sum of One 
llundred Guineas, 
Information as to plan of buildings, and general 
conditions. respecting the appointment, and the pro- 
peeal form may be obtained from the Clerk of the 
wilh " on deposit of the sum of Five Guineas, which 
ill be returned. after a bona fide Proposal with the 
necessary documents and particulars regarding such 
Scheme has been received. 
Proposals, sealed and 
and Lighting Scheme,’’ 
lode sed with me before 


endorsed ‘‘ Central Heating 
with full particulars are to be 
Twelve o'clock Noon on above 


rangements for inspection of the 


dest buildings, if 
J 


can be made on application to Mr. J. 
Mahood, Workhouse Master, on any day (Sundays 
Pwelve 0 between the hours of Ten o'clock a.m. and 

. e o'clock Noon, from whom further information 
1 he obtained, 
By Order, 
R. BH. WILSON, 
p Clerk of Union, 
'erk’s Office, Union Workhexes, ’ 
Belfast, 1st November, +050 











The Engineer 


- 


PRINCIPAL CONTENTS OF THIS 


* 


The Motor Show at Olympia. 


Science and Industry in America—No. IX. 


The Wireless Exhibition. 
Institution of Civil Engineers :— 
Presidential Address. 


The History of Metallurgical Science. 


Mechanical Problems of Safety at Sea. 





Engineers and the Future. 


Lighthouse Apparatus for Australia. 


ISSUE. 











PUBLIC NOTICES 


PUBLIC NOTICES 





Boroug ou of Chesterfield. 
ome ary - POReBOL E CENTRIFUGAL 
The Council invite TENDEES for above. 
ticulars apply to the, undersi ened. 
SHAS. BOLDRY. 
Engineer and Manager 
4062 


For par 


Water Dept., Chesterfield. 


( jounty of London. 
London County Council invitee TEN 
LY and DELIVERY in London 
‘DARD STEEL GIRDER 
CK (L8, LIPLESS TRACK 
RAILS, and RENEWABLE GUARD RAILS, with 
ete sy therefor, and, alternatively, of about 
TONS of such RAILS, with FASTENINGS 

eonten. 

The drawings, specification, bills of quantities, form 
of Tender, and other particulars may obtained on 
application to the Chief Engineer of the Council, at the 
Old County Hall, Spring-gardens, 8.W. 1, upon pay- 
ment of the sum of £2. This amount wil! be return- 
able only if a bona fide Tender is submitted and not 
withdrawn. All particulars may be obtained on appli- 
cation at the Old County Hall before payment of this 
fee. 

Tenders must be addressed to the Clerk of the 
Council and delivered at the County Hall, Westminster 

ridge ¢. 1. not later than 4 p.m. on Monday, 3rd 
Tender received after that time 





/ The 
DERS for the SUPP 
of about 3400 TONS of STAN 
TRAMWAY ‘TRA 


December, 1923. No 
will be considered. 
The Council does not bind itself to accept the lowest 
r 


or any Ten 
JAMES BIRD. 





4052 Clerk of the London County Council 
( ‘ounty of London. 

The London County Council invites TEN 
DERS for TWO CENTRIFUGAL PUMPS, together 
with PIPES, FITTINGS, &c., for the Isle of Dogs 
Pumping Station, London, E., each pump to be 


capable of delivering 16,800 gallons of storm water 
per minute. 

Persons desiring to submit Tenders may obtain the 
drawings, specification, form of Tender, &c., on appli- 
cation to the Chief Engineer at the Old County Hall, 
Spring-cardens, Charing Cross, 8.W.1, upon pay- 
ment of the sum of £5. This amount will be return- 
abie only if the tenderer shall have sent in a bona 
fide Tender and shall not have withdrawn the same. 
Full particulars of the work may be obtained on per 
sonal application, and the drawings, specifications 
and other contract documents may be inspected at 
tte Old County Hall before payment of the fee 

© Tender received by the Clerk of ee Council at 
une. “County Hall, Westminster Bridge, 8.E.1, aftex 
4 p.m. on Monday, 26th November, 1923, will be 
considered. 

The Council does not bind itself to accept the lowest 


or any Tender. 
JAMES BIRD, 


4071 Clerk of the London County Council. 


W allingford, Berks. 


SUPPLEMENTARY WATER TOWER 

The Corporation of Wallingford propose to erect a 
Supplementary Water Tower and Tank, to be con- 
nected with the existing Tank. They invite alterna- 
tive DRAWINGS, SPECIFICATIONS, and TENDERS 
for the SUPPLY and ERECTION of the TOWER (a) 
in iron, (p) in ferro-concrete, and STEEL TANK of 
70.000 gallons capacity 

Tenders, drawings, and specifications should reach 





my office on or before the 2ist November next. The 
Corporation do not bind themselves to accept the 
lowest or any Tender. 

Further information may be obtained from the 
Manager of the faterworks (adjoiniug Railway 
Station), Walfingford 

PRANCIS R. HEDGES, 
Town Clerk 
Wallingford, 
ard November, 1923 +046 








¢ ‘ity of Liverpool. 

TRAMWAY MATERIAL. 

The Corporation are prepared to receive TE —y-. 
for the SUPPLY and DELIV ERY of various classes of 
TRAMWAY MATERIAL as under. 

Firms are required to state clearly when making 
application for the necessary Tender forms the name 
and number of the schedule for which they desire to be 
furnished with ener form. 

pramataate forms of Tender for record purposes will 


NOT be suppl 
Scuzpute No. 1.—STEEL ay) As RAILS 


No. 2.—STEEL FISH-BOLTS 
No. 3.— STEEL TIE 

No. 4 PPER B 

No. 5.—TIMBER SLEEPERS 
mt 8P. 


Clty va edbeg 
Municipal Buildings, Dale-street, 


Liverpool. 
LATEST DATE FOR RECEIPT OF TENDERS : 
TEN O'CLOCK A.M. on FRIDAY, the 23rd INSTANT. 
VALTER MOON, 
wn Clerk. 
7th November 1923. 4087 





Nouthborough Urban District 
h COUNCIL. 
ATER MAINS, &c. 

The Southborough Urban District Council invite 
TENDERS for the PROVISION and LAYING of about 
1550 YARDS of 6in. CAST [RON WATER MAIN with 
SCREW-DOWN HYDRANTS, SLUICE VALVES, and 
SPECIAL JUNCTIONS, at Southborough, in accord - 
ance with the plans and specification prepared by the 
Engineers, Messrs. G. and F. W. Hodson, of Bank 
Chambers, Loughborough and London. 

Plans and specifications may be inspected at the 
Council Offices, Southborough, and schedules of quan- 
tities may be obtained from the Engineers on deposit 
with them of the sum of £5 5s., which will be 
returned after the receipt of a bona fide Tender and 


the papers. 
Tenders, on Ay form provided, in sealed | envelopes, 
nder 


addressed to 
for Water Mains,” * must be delivered at the Council 
Offices. Southborough, on or before Monday, the 19th 
day of November, 1923. 

The Council do ba bind themselves to accept the 
lowest or any Tend 

Dated this 27th des “ October, 1923. 

W. N. WOOD, 
Clerk to the Council. 
Council Offices, Southborough. 3966 








Wne Improveme ent Commission. 

. 20-TON HYDRAULIC CRANE WITH 
ACCUMULATOR Sak ELECTRICALLY DRIVEN 
‘ORCE PUMP. 

The Tyne Lnaprovement Commissioners are pre pared 
to receive TENDERS for = A = -- and 

their Repa Yard, Howdon-on- 

? 20-TON HY DR AU LiC CRANE with 
ACCUMULATOR and ELECTRICALLY DRIVEN 
FORCE PUMP. 

Copies of the form of Tender, conditions of contract. 
general specification and plan may be obtained on 
application to the undersigned on payment of a 
deposit of £1, which will be returned on receipt of a 
bona fide Tender. 

, Tenders, in sealed envelopes, endorsed on the cover 


Tender for 20-Ton Hydraulic Crane,’’ must be 
a to the undersi¢ned and delivered to him 
not later than Noon on Friday, the 30th day of 


November, 1923. 
The Commissioners do not bind themselves to accept 
the lowest or any Tender. 
y Order, 
RICHARD AUGHTON, 
General Manager 
Tyne Improvement Commission Offices, 
Bewick-street, Newcastle-upon-Tyne 
?th November, 1923 


PUBLIC NOTICES 





State Electricity Commission 

h OF VICTORIA. 
TENDERS are bereby INVITED for the SUPPLY, 
of thet following for the Morwell 


DELIVERY, &c., 
P Scheme 


ower . 

Copies of Tender form and specification will 

av allable upon application to— 

Agent-General for Victoria, 

Melbourne-place, 5, Serned . 
©. ¢ 

SPROUIC ATION NO. 24/2 TRANSFORMERS, 

av aee op. , AND ACCESSORIES, SUB- 


Guam, —~£2 28 for ws the 8 oo three copies of Tender 
ification, and draw- 

be returned on receipt 

of a bona fide Tender. A fourth copy and any porter 

copies will be supplied for the sum of 10s. 6d. 

This charge is not returnable, 

Preliminary Depostr.—A preliminary deposit of 
£100 is to be lodged with Tender. The specifications 
may be inspected at the above-mentioned office 

The Commission does not bind itself to accept the 
lowest or any Tender. 

Tenders, on prescribed form, properly endorsed and 
addressed, must be delivered to the undersigned in 
Melbourne not later than Noon, 19th January, 1924. 

R. LIDDE 


be 


A 


Secretar 
of Electricity Commision of Victoria, 
Melbourne, Victoria, Australia. 





he Great Indian Peninsula 
RAILWAY COMPANY. 48, Copthall-avenue, 
London, E.C. 2, invite TENDERS for 


Fee. 
1. STEEL SPIKES ..... 10s. 
2. SPANNERS ....... 78. 6d. 
3. SPA PAR Loco. ENGINES. 78. 6d. 
4. LAMINATED SPRINGS ..... 10s. 
BRIGHT BRASS BARS > 


5 2s. 64. 
Tenders are due by 11 a.m. on 20tb es aces. 
Tender forms obtainable at above address. Fees n 


returnable. 
The Ken- 
TENDERS FOR WEIGHBRIDGE. 

The Council of the above Borouch are prepared to 
receive TENDERS for the CONSTRU CTION of: a NEW 
WEIGHBRIDGE of twenty tons capacity at their 
Wharf in Kensal-road, North Kensington. 

Parties wishing to Tender must furnish detailed 
drawings and specifications of the machine to be sup- 
plied and the price must include the construction of 
the necessary pit, all builder's work, and the delivery 
and fixing of the machine complete. 

Tenders, sealed and endorsed ‘* Tender ro Weigh 
bridge,"’ must be delivered at the office of the under 
signed not later than Four o'clock in the fT, of 
Thursday, the 22nd November, 1923 

The Council do not bind themselves to accept the 
lowest or any der. 

The contractor will be — — uired to enter into a 
written contract and, if required by the Council, to 
provide two good and sufficient sureties for the dec 
performance reof 

Any further particulars can be obtained on applica 
tion at the o of the Borough Engineer and Surv eyor 
at the Town Hall, Kensington, A 

The contract deed will be prepared at the expense 
of the Council 

By Order, 


HORACE RAPSON 


Town Clerk. 
Town Hall, Kensington, W. 8, 
3rd November, 1923. 





Royal Borough of 


SINGTON. 


4055 





he Government of Bihar and 
ORISSA BRUTE te the FESSOR ES of a 


for ihe 
CoOL LEGE oF ENGINEERING AT PATNA. ~*~ 
Five years’ agreement in the first instance. Salary 
Rs. so 100-1400 first-elass 


passage dia 

Candidates. who should be not more than 40 years 
of age, mus the Associate Membership of the 
we TA of Civil Engineers and should have teach 
ng ex 

Further particulars may be the 
SECRETARY to the HIGH COMMISSIO NER for 
INDLA, 42, Grosvenor-gardens, 5.W to w 
detailed application a be oubenivicd am er 
than 24th November, 1923 


per Free 


obtained from 





SITUATIONS OPEN 





Vy YANTED, REPRESENTATIVES. Must be Fully 
qualified Engineers and Expert Salesmen.— 

RAGOSINE and CO., 161, Bow-road, E. 3, Lubri- 

cating Oil Merchants. 4086 A 





SSISTANT BLecTanay ENGINEER REQUIRE! 
for tron and Steel Works Department. _ Must 
have had experience in High-tension Work and pre- 
ferably in Electrical Equipment of Modern Rolling 
Mills and Blast-furnaces.—Full particulars of tech- 
nical and practical experience, also salary uired, to 
be sent to the SECRETARY, Consett Iron Co,, Lit, 
Consett. 4000 A 


SITUATIONS OPEN (continued) 
Page 2. 





SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2. 
PATENTS, Page 2. 
MACHINERY, &c., WANTED, Page 2. 
FOR SALE, Pages 2, 3 and 4. 
AUCTIONS, Pages 3 and 101. 


PREMISES TO LET OR WANTED 
Page 4. 





WORK WANTED, Page 4. 
MISCELLANEOUS, Page 


For Advertisement Rates sce 
Page 507, Col. 1. 


NUMERICAL INDEX TO ADVER- 


2. 











TISEMENTS, Page 10}, 
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SITUATIONS OPEN (continued) 


SITUATIONS WANTED (continued) 


SITUATIONS WANTED (eontinued) 


=. 


EDUCATIONAL 





YHIEF ESTIMATOR and RA 

QUIRED for Machine be 
straight piecework system. 
thoroughly up-to-date hy Machine 1 
Manufacture need apply.—Apply, in own Rapes z. 
giving age, salary expec ad at least two 
references, to ALFRED "HERBER ~ Ltd., Bagwiok | 
Works, Coventry. 063 A 


ks. working on RE- 





ISTRICT LOCOMOTIVE ENGINBER REQUIRED 
for Colonial Railway. Ave 28 40 years. Must 
have had railway experience in Locomotive Running, 
ar | en Colonial Railway. Commencing salar 
anoum.—Write, giving rticula 
qualigeations, to Box 926, Leathwal and Simmons, 
. Throgmorton-street, E.C. 2. P8269 A 





) kas or SURVEYOR REQUIRED, to Sees 
La Contract, North England. Sta 


experfence, references, and salary cotaiiel. ~_JOuN 
LAING and SON, Ltd., Carlisle. 4058 a 


Tile DESIGNER, to Act Also as ENGI- 
NEER — N. Technical College training 

ign of Pumping Machinery desir- 
Pazs7. The Engineer Office. P8287 a 





and ex 
able.—Address, 





BQUIRED by Large Firm of 
vineces, having a ari, m 

electric Ce = A oy “ng ae 
ENGLUNEER, who w 
design. e must Seal 
and hold the Diploma of a ~-3- ised seal tileee 
or University, as well aa having had practical expe- 
rience in the shops. He must be experienced in the 
latest methods ? <osteniee D.C, and A.C, Generators 
and Motors, and tent to make all calculations 
in connection there th, as also to issue working 
instructions and factory.— 
A ons 

to up appoint- 
fice. all applications 

4065 


wil be treated in sales confidence. 4 





ILLIAMS and WILLIAMS, Ltd., Steel Window 
Man turers, Reliance Works, Chester, RE- 
UIRE ee for London and Home 
unties. Must ve keen selling instincts and 
thorough knowledge of the trade.—Address, stating 
age, experience, and salary required. PS2sz a 





Wome: MANAGER WANTED, to Take Charce of 
Production tn General spCnensing Business in 
Must have had similar ex er Testi- 

not Foantres ts application. — 

e Engineer P8267 a 


JUNIOR DRAUGHTSMAN REQUIRED for 

ngineering Work an industrial 

establishment in the Eastern Coun’ Ons & who has 

seryed his time in the shops and has ‘Deen at least two 

years in drawing-office. State age, ex . and 

wages required.—Address, P8240, ngineer 
Office. 40 4 


London. 
ry ia or stam 
ress, . P8267, : 





EI CAL ENGINEER 5). Well Educated. 

gh -— it powerelichting, and ting 

instal TR. Post. Address, P8280, = 
Engineer Office. Ps 

= 


by abroad. I. 
plant erection, or BS omen, —A 
The Engineer Office 


Bras, a 
Sete 


London, N, 8. 





on 
a7z4, 
174 B 





18 Years’ Thorough 


E. Factory. Contract. or Plant ; 
sent with pleasure —OCOUMBB, 98, 
P8252 B 





rcmaes. Electrical and Mechanical (35), DE- 
SIRES to NEGOTIATE NEW POSITION offer. 
ing scope. Extensive experience in the application of 
steam = — “plents for mining, textile mills, 
and steel works, water-tu » steam tur- 
binges, turbo- alternators, motors, and switchgear, both 
at home one abroad; late Capt.. Royal Engineers. 
Has established connections in North of ——. 
Would take position with ensinesring com 
requiring mining expert as representative for ork: 
shire or South Wales or otherwise.——Reply in con 
tid — to CAPT. ISFRYN, Park-road, Hengoed, 
Cardiff. 4060 B 





| yg (26), Mechanical, 9 Years’ (2 Years" 

jeal) experience. DESIRES POSITION as 

re wing 2 or Ap tment on Commercial Side.— 
. P8292, The Engineer Office. P8292 B 





NGINEER (28), Fitter, Turner, 

4 10 years shops, 2) years marine. 

permanent SITU. a maintenance or so. 
ferences.—A. D. 4, Cranfield-road, 8.E. 
Paso B 


NGINEER FOUNDER (27), DESIRES 
a A —; or otherwise, (8. 
Africa pref 
util ‘ (ONS ATION 
ENGINEE nine or mo fe 
volving 8.s.8.c. centre lathe, die os my ating. erect- 
ing, tools and jigs; modelling, plaster castin¢, wood | 
and metal patterns, sand moulding, non- — melt- 
ing ; chasing, repousse, brazing, bronging, p pignies.— 
Full offer to 'C. P., 50, Lawford-road, N.W . 
>g2 300 B 


SEEKS good 
Good 


Sentenen. 
in Colonies 





ENG —w- with Experience in the Design, Manu- 
ure, and running of tar- mere am machinery. 

REQUIRES CHANGE.— Address, The Engi 
neer Office. P3291 B 


YNGINEER REPRESENTATIVE, Age 30, Expe 

rienced, DESIRES APPOINTMENT ; 
preferred. Shops and D.O. training, number of years 

butaide for leading firm; fluent French; successful | 








RAUGHTSMAN, London Distriet.— BAPGETS. 
MAN, wit 


, - shop experience and of 
jigs and tools settin ng out mac EQ D. 

ent position likely + suitable man.—A \. 
giving age. particulars ex rience, and ary 
required, 4080, The nas 0 4 





—praz UGHTSMAN REQUIRED for Engineers’ Lon 
office for detailing Structural and Mechan 
Werk for Coal-handling Plants. &c. Only 


rienced need I State expetienc. | fs 
rienced men apply. oma s 


salary required.—Address, 4081, 
4081 a 


Office. 
Experienced 
Cencentration Plants.—A, ply 


I RAUGHTSMAN, 
. ee ae 

F ABER and and cn on ALMERS PNGINEERING WORKS. 
Erith. Kent. 


D UGHTSMAN WANTED. Onl 

arge experience in Colliery Winding 
and ether Mining Machinery need apply. 
experience, and wages required.—A 
Engineer Office 


TRST-CLASS DRAUGHTSMAN RE 
"rienced in all classes of Crane Wor! 
experience desirable. State, ex, in 


perience 
and salary. with copies of “testimonial to 
ENGINEER, Stothert and Pitt, Lid th. 


JIRST -CLASS STRUCTURAL DRAUGHTSMEN 

REQUIRED; none but yn a a need 
apply. State full particulars, age. sala uired.— 
THE CLEVELAND BRIDGE and ENGINEERING 
CO., Ltd., Darlington. 





Thoroughly 





with 





UIRED, Expe- 

Estimating 
tail, 
EF 
4020 a 





getter.—Address, P8299, The Engineer Office. 
P8209 B 





YNGINEERS’' AGENT. Live Man, Residing Man- 
chester, well known to many large firms, DE- 
SIRES REPRESENT substantial HOUSE {whole or 
part time); capable 
Address, P8296, The Engineer Office. 





P8296 a 


' 
and Millwright, 


-| im prospect.-Addrems, 4075, The Engineer O 


London | 


he NIOR DRAVGHTEN AN (23) DESIRES € mange | 7 
Ba ral, thoroughly wu 


ears D.O. and shops, 
. The Engineer Office. 
P8278 
.'y ONG MAN (20) SEEKS SITUATION as Junio! 
ughtsman ; 2¢ years ween and 8 months 
apes w 





I work. stdrens. 
drawing-office ishing to specialise in 
any branch of —, "enuineerine —GRUBB, 69, St. 
Michael’s-road, Yeovi P8272 B 


VOREMAN SMITH (39) DISENGAGED ; 
practical and supervisory experience, 
« 





21 Years’ 
smithing, 
. modern 

; energetic, tactful. ont of labour. Inter- 


{ 
hods 
ew destred.—Address, P8300, The Engineer Office. 
P8300 2» 


COMMERCIAL RECONSTRUCTIONS, 


1, POST OFFICE CHAMBERS, DERBY. 


Engineering undertakings reorganised by specialists. 
Non-paying concerns reconstructed. 
Active management where desirable. 
Additional Capital in approved cases. 

The fullest investigations are invited and required. 











PARTNERSHIPS 


IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP | 








or wish to buy or sell a 


BUSINESS or WORKS 


| London, 


tn: 


a ag? es aout Laat, 

tri Be iatoe ut TREY due 
one 
rt —,,.™ Lst, 
pee fs a‘: Pultion in 
0 


any AON 
South Johm-strect, Lil ord Sa 
NGINEERING EXA INATIONS Day, Bre; 
or Correspondence rees of Preparation ‘ 
Examinations. Thousands ot successes "dure al 
bs wie ee 'a8 i or 
a . eS. c., ‘ 
minster, 5,W. ctoria- street, nn 


s—: 
Apply, The 
ENGINEERING  SALESMANSHIF, cea 
Pasay 


OTON BY POST,—Inst. 
nrol now for nex Texan: fi 00 per con 


last pa Ba 
Fie Vast ne 
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oad course nd 
Ostford- reed, | Manchester, — 
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PATENTS 





te. 
HE OWNERS of PATE 152,857, for * 
ments relating to Aaphaltic Pavements? gr 
SIRE to Lee ayes or § LL the tae ah 
in Great Bri .— Address P. ALE 
Patent Agents, 306, 


SON, Chartered, 


we. 


HE OWNER of the Following BRITISH 
all connected with Train 
158,669 and 





PAT’ 
Electrical ENN 





Write : 
| WHEATLEY KIRK, PRICE & CO., 
46, Watling Street, 
London, E,C. 4. 
Established over 70 years. 


E RP oeeet NG.—Business 





(Estd. 1868), Mech- 
fcal Handling a“ a Capital £60,000 
MANAG ING DIRECTO ANTED. to ACQUIRE 
| substantial SHARE B vaitabee owing impaired 
| health owner. Works freehold, equipment modern, 
connection world-wide. Large contracts in hand and | 
4075 o 
LD-ESTABLISHED ENGINEERING COMPANY 
in the North of England REQUIRES £15,000 on 
6 per cent. debentures. purity, freehold works and 
other assets to the value of £30,000. he lender will | 
| be given the option of pure mecing shares in the com- 





pany ata senunwellte prive e + TY is under 


| the first rem to 


Systems, viz :—No. 158. 966 

‘* Train Control Systems ; 1b. 779 
* Centrifugally Operated Electric Swite hes: 
163,962, for ** ns for Detecting Damaged 2 
Train Electrical Control Systems;* No. 154. 
for * Electrically Conductive Ramp Rails ;” 
152,875, for Current Collecting Shoes for Train 
| Control Systems Fi "* Nos. 152,215 and 155,429, both 
| for Valve Appliances for Pneumatic ‘Bray, 
Systems; and No. 152,216, for ‘* Electrically Cop 
trolled Application Valves for Pneumatic Brakes, 
DESIRES to SELL the rare NT RIGHTS or & 
GRANT LICENCES on reasons terms with 9 view 
to the development and seaean Of the y 


No 


| Great Britain.-—Inquiries to E. P. ALEX ANDER and 


SON, Rastesed Patent 
London, W.c. 1. 


HE pL ROFRIETORS of PATENT No 
Paerrss coment in Mechanical Stokers,” 
DESIRO TERING into ARR ANGEMENT 
by way < LICENCE or otherwise on reasonable terms 
tor LOITING the same and engy 
ing ite fail development and practical workien in this 
country.—All communications should be addressed jy 
J. BE. BVA AMS TACHBON and CO. 


Agents, 306, High Holbory 


4048 8 








efficient and 


ent roe Bath House, 57/6 
viaduct. parm Ex. 1. . fe Ary 





| future before it, and presents “ splendid « ‘opening for a | 
young and energetic engineer who can the 
| above capital and who would devote himself whole- 
heartedly to tbe business. Principals, solicitors, or | 
| accountants only.—Address, 4053, Engineer oe. 
a © 





{.NGINEERS’ REPRESENTATIVE (35), 


oe. queer. and i 
trial plants, qualified enginee: bd Swindon | 
nzance, DESIRES AP —Address, 
Pairs. The Engineer Office. 





P8175 B 





XPERIENCED ENGINEER, with University 

4 education and first-class commercial and teth- 
nical experience, several years in America, and who ts 
shortly going to Australia, DESIRES to GET into 
TOUCH with large FIRMS wishing to be REPRE- 
SENTED there.--Address, P8285, The Engineer Office. 
ANUFACTURING ENGINEER SEEKS ty 

n 


P8285 B 
N TION, age 37: 15 years’ practical experience i 
speyee fixing method. price. and getting wage done. 





~ 4 | 


ARTNERSHIP.—PARTNER DESIRED, to Re- 
place retiring partner in old-established, well- 

organised engiheering works in Midlands. Sound 

| engineering commercial training essential. 

Address, P8295, The Engineer 
P8295 oc 


and 
Qualification £6000.— 
Offiee. 








AGENCIES 
ESSNra FIRM WANTEI AS 
NTATIVE for GREAT BRIT: ALN 
Apply_ to 

FRANCKE WERKE K.a.A., Bremen. 40389 © 
| ESGNEERING CONCERN. Manufacturing Marine 
d Land Engine 5 alities. are OPEN to 
| APPOINT .—¥- REPRESENTATIVES on liberal 
basis in the totewing districts :— Bristol, 


A REPRE- 








ASS PRODUCTION. —- Experienced Practical 
AUTOMOBILE ENGINE important ro 


ress, P8279. The Engineer Office. 279 B 
Ny » 
years, on own initiative devised 


duction position 12 
sound workable mass Bs" 
Ford's, WISHES } BR. ST 


templating such.—Address, P8275, 
Tbs aw matey AL. ENGINEER. with Good Record 
engineering) as foreman, cost and 


jon scheme, eq 

™M starting or con- 

The Engineer Office. 
P8275 Bb 








eupes FIRM of CONSTRUCTIONAL ae 
NEERS REQUIRE a smart young DRAU' 
MAN for estimating and designing. 
Constructional Steel Work essential. State 
age, and salary required.—Addresa, 4085, 
neer € Office 





Re Qcizee.s a DRAU CuTeM Ax. eked in “ge 
Fad hop Practice and Pressed M 
ign 


and experimental “cxperlanes 
Address, 4044, The Engineer Office. 


we 
4044 4 





BQUIRED for Large Factory About 11 Miles West 
of London, an experienced MECHANI 
DRAUGHTSMAN, accustomed to Lay-out 

Plant and Mill Gearing and conversant with 

Steel Design.—Applicants should state briefly par 
tieulars of and te Bee ah 
dates, together witb salary required. pe. e/o 
Mitehell’s Advertising Agency, B.C. 

1087" ‘A 








‘TRUCTURAL STEEL WORK DRAUGHTSMAN 
\ REQUIRED in London district ; must have had 
previous experience in the preparation of workshop 
detalls.—Address, stating age. ary. aud previous 
experience, 4078, The Engineer Office. #078 A 


r SEEKS any respousibie bo a) in works or 
office anywhere.—SNOAD, 36, k-road, Hitchin, 
Herts. P8305 B 


egce. | JV —~ 7 ENGINEER. yeas class All. round | 


good sales- 
man, SBeKS BERT f adden, Fest Paces, The Enzgi- 
neer Office. P8268 B 


ng MECH. E. 
, ae. for 


xperience 

pa and ins 
pats handling. 
merete and 


works t commercial 
Address, Peete. The Engineer Office. 








0. 
iT. or abroad. Twenty 
a 


N. on Gamotetion of Agree- 
home 

. America) in design, 

tion, 


experience.— 
46 B 





me 


ual | 





ah. Shrewsbury, and Southampten. 


neers 
y letter, 4082, The Engi- 
4082 D 


rou 
Ria and consalting en 
— in Orst instance 


'P 

| Care . Falmouth, Ipswich, Norwich, Notting- 
Peterbo' 

| neer © 





Old-established Australian firm 
of Machinery Merchants, well or 
ganised, and with necessary technical 
staff, is open to consider Australian 
Agency for a well-known British 
Firm manufacturing Electric Cranes, 
Hoists and Elevating Machinery. 


Address, P8297, The aiiaist Office, 
33, Norfolk Street, Strand, W.C. 2. 
297 » 





gverien GN POSE, Consulting. 
Stollery ar 


se arce Parse. 


(37), w 
jufact 


1g 
control, good d 
colonial, foreign w 
neer Office. 





ea ae LADY DESIRES POSITION. Consult- 
Manag R Rams): > expert 





A SSuataNt to BOILER- 7. 
ys 'UOLRED by Firm making D 
and Portable Engine Boilers. Should be prefersbly 
man with all-round boiler shop experience, g00d control 
of mea and sound organiser. Good p: ts for Png 
mee, Applicants should state s*8 oad vhen 

. on experience, salary required — 
Address. 4077, The Engineer Office. A 


OREMAN RE- 
Loco. Type. 





ea. Mechanical and Electrical, to Take 
Charge of Fitting and Electricians’ Shops. Weil 
up in Heavy Repairs to Mills and Gearing, Lathe and 
Shaft Work, and Three-phase A.©. Distribution 
Transmission and Motors. Only men thoroughly 
quatified in beth branches need apply.—State age, 
experience, and wages, and send copies of references 
to Box €378, Smith's Bookshop, Corporation-street, 


Birmingham P8274 A 
Wy 4z2p. First-class WOOD TEMPLATE 
MAKERS, accustomed to. Bridge and Structural 
Work, Society men reqaired.—SLR WILLIAM ARRBOL 
and CO. (Swansea), Ltd., Kings Dock, Swansea. 
_ 4054 A 








SITUATIONS WANTED 





M.LC.E. (33), Railway Lecomotive Works, D.O 
fA. charge of locomotive steam sheds, as 
and general engineering, maintenance of plant, con- 
structional, commercial experience, wide technical 
knowledge, speciality, organisation and control of 
large staffs, DESIRES POST, works or office; small 
salary to commence.—Address, 263, The Engineer 
Office. P8263 B 





ACHELOR of ENG INE ERING (Sheffield Mg 
versity), first-class in 

neering, age 22 years, DESIRES suitable POSITION 
at_home or abroad.—Address, P8293, The Engineer 
Office 8293 B 


tus ENGINEER, Univesity Education, Chemical 
section, — A i. varied experience, Swedish, 
Danish, Norwegia —— English, some French, 
REQUIRES POSI tion, England or abroad. — Address, 
P8220, The Engineer Office. P8220 B 








neer 
P8301 B 


Engi 





ENGINEER (22), 8.1. 
wel ted. just completed 
estieien. DESIRES CHANGE, Six years’ unique 

. machine tools, spettel machinery, 
shops, D.O. et otens- Exce!l- 
ambitious. good 


Live, 
P8286, The at. Office. 


OUNG DESIGNER 
Mech. E.. educa 


= com 


cusitant. — Address, 
P8286 B 





Y¥°Rs Seyraee (24) REQUIRES CHANGE of 
All-round experience on centrifugal 
knowledge of steam 
D.C. machinery; home or 
abroad.—Address, P8277, The Engineer Office. 
P8277 8 


pumping installations and good 





AUGHTSMAN, with General Engineering Ex 
rience, r— % POSITION in London or dis- 
ee and leveller.—Address, 


trict ; 
P8271 B 


also 
P8271, The Engineer © 





UGHTSMAN (32), with Good Experience of 

steel-framed buildings and light constructional 
steel work, details and design, u to London prac- 
tice, DESIRES CHANGE.—Address, P8204, The 
Engineer Office. P8204 B 


AUGHTSMAN, 5 Years D.O., Die Casting, 
detailing jigs and tools, lay-out of plants, well 
up in figures and general engineering, REQUIRES 
POST.+-Address, P8283, The Engineer et 
BR 





MISCELLANEOUS 
DVERTISING NOVELTIES, 

BLOTTERS. and effective. two 
ae, Sir St Advertising “Rovelt? 
Expert, Reading. P8115 1 

IF YOU REQUIRE 
DIVIDING HEADS for MILLING, 
ROTARY TABLES for 

SLOTTING and MILLING. 
THE WHEELER MNFG. CO. Ltd., 


@F, Trench Crossing, Wellington, Salop. 











Preece &e., WANTED 


7ANTED, E Second-hand Heenan and Froude 
DYNAMOMETE. Type. D. a 6. 


good 
bronze rotor. aoe ¥ > — giving full 
plate and lowest price, 4008, The 











JANTED, Second-hand LANCASHIRE BOILER, 
30ft. by 7ft. or 7ft. 6in., for 120 lb. pressure. 
State maker’s name, year, fittings, and full par- 
ticulars.—Address, 4073, The Engineer Office oot r 


Ww bw ~ i Fvae i CASH, «s NUMBE 
** CAPSTAD “va TURRET LATH s 
e- machines fn first-class condition. 
uve tent particulars and prices = No. 4 Capetans 
and No. 9 Combination Turret Lathes.— Address, 4040, 
The Engineer Office. 4040 F 
ATHES.—WANTED to PURCHASE, ONE i2in. 
(6in. centres) by 5ft.; ONE i4in, (7in. centres) 
by 5ft.; and ONE 16in. (Sin. cen 
SCREW: CUTE ENGINE LA 








> by Oft. ape on 
HES *with tie ba 





RAUGHTSMAN (27), with Prac. Exp. in Design of 
automatic — patent — weighing — hoisting — 
conveying—machines, with math. and tech. training 
SEEKS groprensive OG w at Gen. Engineers.— 
AUSTIN, 29, Lyham-road, . 2. P8273 B 


[Rvcaresex REQUIRES BYEREG WORK ; 
general arrangementg, details, tracings, or stress 
diagrams.—BRYANT, 48, Pranteosast street. River- 
side, Cardiff. P8288 B 








tep cones for belt, 
ticulars to. CHIEF SUP RL 
Department, Woolwich, 8. 


pe ny I ron Pulleys, 
as used in Government Departments, are 
strongest. eBeapest, ong best i =. market. rule 
delivery — Aiso 


bee or all 
purposes, APTING. 1 PEDESTALS. 
List free, a, BAGSHAW. an s td., Engineers, 


ik geared. Ber. 
‘DENT, Research 
_ 4045 F 





x. 


ENCES reasona! 
| —e the SALE of the PATENT outright 


| of a LICENC 


| Building, 





Batley, Yorkshire, 





HE yooraiacans< of PATENT No. 24.346 of igo 
rovements in Axle-boxes,’” are DBSIROUs 

ING inte IRRANGEMEN NTS by way of 

herwise on reasonable pores = the 

purpose of EXPLOITING the same and ensaring ji: 
| full development and a - in this eo pom 
—AU pm me) should be 


instance to J 
tered . oom House, 57/60, Holborn 
viaduct. London, E.C. P8256 a 
E PROPRIETOR of PATENT No. 158.025, W. W 
Tompkins, for ** improvements in and relating w 
Sleeve Valve Mechanism for Four-stroke Cycle Interns! 
Combustion Engines.’* is ANXIOUS to ENTER inte 
NEGOTIATIONS with 4 Firm 
GRANT Lic 





or Firms for th 
terms or te 


rticulars can be obtained on application » 
J. 8 WITHERS ond SPOONER. 


Agents, 51-52, Chancery 

) to > PROPRIETOR 
35.325. da L r 4, 1918, relating + 
“Cloth Laying and Spreading Machine.” ix DESI 
OUS of ENTERING inte ARRANGEMENTS by war 
or otherwise on le terms for the 
of EXPLOITING the above Patent ani 
All 
Steger 
4039 


Chartered Patent 
‘ 


-lane, London, 


4064 a} ; 
of BRITISH PATENT No 
Jovem be: 





purpose 
ensuring its practical ns aa in Great Britain 
inquiries to wom % B. SINGER. 

inois 


‘ IMPROVEMENTS LN WIRED a? egy FOR 
ON-RECOLL GUNS,” No. 130,2 

HE PROP TO of to Above PATENT ar 

G for the EXPLOITA 

by the GRANT ofa 

yore on Royalty 


7; NT outright. 
Ly ROH should be addressed to 
Quality -court, aneest am. 
40 


be 
Chicago, 





don. Wei n 





BOUT 40 TONS NEW MILD STEEL &sHIP 
ee in various lengths and widths, prin 
ly 8-8in. in thickness Cheap to clear 
> TOSLEY and CO., Iran Merchants, Bathurst Ly 
risto 404 


IR COM SSOR, Bons, ayAM es 
sree ae dee 
an 5 ° 
ORIZ. Moron bal eS 


stock ; 
SONS. south | Senay "station Se A 8 16. 
3 





- 








ALING PRESS, One New Hydraulic, Capacity 395 

tons; cost about £4500; offers invited.—The 

LIQUIDATOR, Scottish Mesopotamia Corporation, 
td., 31, George-street, Edinburgh. 4001 6 


Mo ae BORING.—FOR SALE at Low 
DUPLEX HORIZONTAL COtinDRE 

BORING. MACHINE, designed to bore two cylinders 
ctmaltansousty from Sin. to 18in. diameter ; complete 
with boring bars, overhead gear, &c.—JOHN H. 
RIDDEL, 14. 40, St. Enoch-square, Gare. 


oa 








R IMMEDIATE SALE, in Good Condition and 
<- low prices :— 
aioe Spe GENERATING SET, 400 K.W.. 
250 volts. D.C 
200 I P. HORIZONTAL CORLISS MILL ENGINE. 


belt drive. 
ae oril Horizontal Compound Rian drive 


5 ncaa pip SD y sir Wm. 2 Ate a 
Sia ee YE IDDEL, td fo. Be Bnoch-squar. 
= TAEDA SALE.— 
} 4, . BLOTTING MACHINE, by Smitd 
TWENTY 8.8.C. LATHES, from 4 to 10in. centres. 
hollow spindles, standard 
TWO Excelien: 
Two 





makers. 
14 VERTICAL DRILLING MACHINES. 
DRILLING MACHINES, 5 and ®t. 


arms. 
Lew prices for immediate clearance. 
JOHN H. RIDDEL, Ltd., 40, St. Enoch-square, 
Glasgow. $788 @ 





YOR SALE 
All BRIG HT STEEL NEEDS “a 
“ RUSTOFITE Hard, invisible, impresnavt. 
guaranteed to prevent rust; #-lb. tins 2s. 9d. ov 
free. ee CO., 13-184, Newbury-road, ele En 
London, E. 4. 76 


°s, Sh SALE, yoRrty ott. LENGTHS 4in. CAST 

N FLANGED bf aha British manufacture. 
and to Oritish specification, Class “‘C,"" Ch to 
clear.—Apply, NEALS’ SUPPLY COMPANY, 
field-avenue, Kali ng. W. 


For continuation of For Sale aver 
tisements see page 3 


COAT “ot 
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A Seven-Day Journal 


Some More L.C.C. Tramway Schemes. 


nom the report submitted by the Highways Com- 
iuittee @t the last meeting of the London County 
Couneil; we learn that four new schemes of tramway 
extension, involving a total estimated expenditure 
i nearly £600,000, are under contemplation. All 
tour are stated to be justifiable “ by special grounds 
i. urgeney.”” Nevertheless, it requires little perspi- 
wity to eriticise them. The four extensions have 
total length of 7 miles, and will eost for their con- 
iruction and equipment, exclusive of road widening 
ud other works, £456,546, or over £65,000 per mile. 
|ividing the issued capital of several British reilways 
the mileage of track—-reduced to the equivalent 
two lines throughout—-we find thet the capital 
vested per mile of track owned veries from £32,000 

r the Great Western to £50,000 for the London and 
South-Western. It mey, of course, be argued that 
ihe railways were mainly eonstructed when labour 
id material were much cheaper than they are to-day. 
On the other hand, the estimated cost of the new 
tramway extensions is just about four times what 
inilar extensions cost per mile in the years before 
war. Two of the schemes seem to us to be par- 
cularly ill-advised. At present the Council's cars 
»p on the south bank of the Thames in Southwark 
bridge-road and Waterloo-road. It is proposed, 
1 the convenience of City workers, to carry the lines 
1c 03% the river by way of Southwark and Waterloo 
ridges. at estimated costs of £48,765 and £30,300 
-spectively, These sum’ are equivalent to £156,000 
| £81,000 per mile. A census taken on the 5th 

lt. showed that under 6000 crossed Sout hwark 
ridge from the cars on their way to the City during 
three hoars in the or from the City to the 
cats during @ like period in the evening. Moreover, 
i the figures given by the census, it is clear that 
‘he cams Were arriving or leaving with not more than 
lirty passengers on board each, on the average, 
in other words, thet they were running half empty. 


Lambeth Bridge. 


\NOTHER matter now under consideration by the 
Londom County Council is the reconstruction of 
|.zinheth Bridge. The existing bridge was completed 
n 1862 at a cost of £48,924. It is of the stiffened 
-uspension type, divided into three equal spans of 
26sft. by piers and towers carrying the suspension 
ables. Between the 's it measures under 
321t. Im 1879, when it was taken over by the 
Metropolitan Board of Works, its condition was 
far from satisfactory, the cables and girders having 
suffered greatly from rusting. As much as 16 Ib. 
of rust are stated to have been removed from a piece 
of cable Sft. long. In 1887 the late Sir Benjamin 
aker condemned the design, the method of construc- 
tion, and some of the materials used in the bridge, 
and, as @ Consequence, certain irs were executed. 
In 1892 the bridge was anal ie being in a dan- 
verous condition, and as requiring to be rebuilt. 
Precedence, however, was given to the rebuilding 
of Vauxhall Bridge. In 1903 and 1904 the recon- 
truetion of Lambeth Bridge was again proposed, 
but on both occasions nothing was done. In 1905 
it Was necessary to restrict vehicles crossing the 
bridge to 2) tons in weight, and to walking speed. 
In 1910, in the interest of public safety, the bridge 
was closed to vehicular traffic. On two occasions 
since that date parliamentary powers to rebuild 
the bridge have been sought by the Council and have 
not been secured. It is now proposed that Parliament 
should be asked to sanction the construction of a steel 
weh bridge, 60ft. wide, estimated to cost, exclusivé 
ot extensive and expensive approach works, £600,000. 


Dublin Dockyard and Vickers. 


AT a recent meeting of the Dublin Port and Docks 
soard a motion was passed under which the lease of 
the premises held by the Dublin Dockyard Company 
will be transferred on the same terms to Vickers 
Limited. At the meeting reference was made to a 
rumour that Vickers were acquiring the yard, not for 
the firm’s own use, but to prevent competitors from 
obtaining it. It was declared emphatically that 
there was no truth in the suggestion, and that although 
there was very little prospect of the establishment 
being worked in the near future at any material profit, 
it was hoped to open it within thirty days provided 
labour conditions were satisfactory. It was, further, 
indicated that Vickers hoped to introduce industries 
not previously carried out at the yard, bridge building 
being specifically mentioned in this connection. 


German Yard Measures. 


Wuat looks exceedingly like an ingenious instance 
of “slimness”’ on the part of some Germans has 
recently been detected by the London Chamber of 
Commerce. In connection with goods sold by length, 
numerous complaints have been received by British 
manufacturers and exporters from overseas buyers, 
the allegation being that the measure was short. 
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The complaints received in particular from 
Japan and from South American countries. On 
investigation it was found that the complaints had 
their origin in the use by the overseas customers of 
tape measures made in Germany. On one side, as 
inspection of a sample tape clearly revealed, metre 
measurements were accurately given, but on the other 
the divisions were in accordance with the old German 
yard or “elle”’ of 37in. The Chamber of Commerce 
has teken steps to warn its correspondents abroad 
concerning the matter, and hes directed the attention 
of the Board of Trade and Department of Overseas 
Trade to it. It is evident that the use of these 
erroneous German measuring tapes may 7 
result in British commercial prestige suffering gra 
injury. It might be worth our exporters’ while. ‘0 
send a certified British-made measure to each impor- 
tant overseas customer. 


were 


America and the Zeppelin Patents. 


THe interest of those who are advocating with 
renewed vigour that we should proceed actively 
with the development of the airship, has been aroused 
by the announcement that en American company 
~—the Goodyear Tyre and Rubber Company, of Akron, 
Ohio-—hes purchased all the patents and rights | 
relating to the manufacture of Zeppelin airships. | 
The purchase price has not been disclosed, but it is 
stated to be very large. It is not clear whether 
the purchase covers the right to 
the United States, or whether a world-wide assign- 
ment has been made, but the latter is almost to 
be inferred from the statement which has been made 
that. the town of Akron will now become the centre 
of the dirigible airship building industry. That town, 
it may be recalled, has long been associated with | 


the construction of airships, not always, however, | 


with good fortune. It was there that the Vaniman- 
Wellman airship America was built, which was 
abandoned during an attempt to cross the Atlantic 
in 1910, and it was there also that two vears later 
a second example by the same designer exploded, 


causing the loss of five lives. 


Developments at Croydon Air Station. 


SomE time ago it was officially 
lengthy investigation, that it was not, for the time 
being, at all events, desirable to give up Waddon 
Aerodrome, near Croydon, as London's “ air port ” 
in favour of any other suggested site. In 
its deeision in this matter, the committee 
to consider it indicated in what it would be 
necessary to increase the facilities at Waddon to 
accommodate the expected growth of civil air traffic. 
Detailed plans have now been prepared to give effect 
to the committee's proposals, and when they have 
been carried out Waddon, it is said, will become the 
largest air station in the world. The work contem- 
plated includes road diversion, the acquisition of 
many additional acres of ground, the erection of new 
bonded warehouses and Customs sheds, and the 
construction of some large reinforced concrete 
hangars. In addition, a new hotel is to be built, and 
@ railway station is to be provided at. the aerodrome 
in order that passengers may be brought by electric 
train from Victoria or London Bridge direct on to 
the ground. 

Yap 


An Automatic Telephone Contract. 


+ In a letter to the Press, Mr. J. M. Hogge alleged 
a few days ago that the Post Office had entered into 
a contract understood to be of a value approaching 


a million pounds sterling for the supply of Strowger | 


decided, efter'| 





Railway Company has also announced its plans. 
Its programme includes the electrification of the 
former South-Eestern end Chatham, further elec 
trification on the Brighton system, and the completion 
of the South-Western programme of electrical ser 
vices, i.¢., the extension to Guildford, vid Claygate 
and rid Leatherhead. Six stations are to be rebuilt. 
-the Basingstoke and Alton light railway is to be 
restored, and the Totton-Fawley, near Southampton. 
to be built. The London and North-Eastern Company 
has supplemented the programme outlined in (hi- 
page of our issue of the 19th ult. The sum ot 
£1,250,000 ‘is to be spent on locomotives, and 
£2,500,000 on wagons ; a carriage-building program 
is elso being prepared. Some portion of these order- 
—_ be placed with outside firms. The renewal «' 
the permanent way and strengthening of several 
bridges are to be undertaken on a very liberal basi;. 


The Peninsular Locomotive Company. 


Iw the Journal for October 6th, 1922, we recorded 
\the fact that Kerr, Stuart and Co., Limited, had 
accepted the invitation extended to them early in 
1921 by a group of influential Indian gentlemen 
}to form a company in India for the manufacture ot 
railway locomotives. In pursuance of the seheme, 
an undertaking known as the Peninsular Locomotive 
Company was formed, in which Messrs. Kerr, Stuart 
hold a controlling interest and of which they have 





use the patents “5 been appointed managing agents for a period of 


thirty yeers. A considerable rtion of the 
work on the orders received in India by the Penin- 
sular aE See for which the raw materials are not 
yet e@vaila’ in that country, will be carried out 
at the Stoke-on-Trent establishment. According 
to the directors’ annual report, to be submitted 
\to Kerr, Stuart's shareholders on the 12th inst., 
the Peninsular works have now been practically 

ted, and will be in a position to tender for 
next year’s locomotive requirements of the Indian 
Government. The works, we understand, are situated 
at Tatanagar, but as to their size, capacity, or th« 
number of workpeople employed, we have no in 
| formation. 





Railway Labour. 

As we go to press, the National Wages Boa! 
_— over by Sir William Mackenzie, and of whic! 
our of the sixteen other members are representativ« 
of the publie—is commencing the hearing of the ap)!:- 
cation of the railway companies for a modification 
of the concessions made in what is known as the 
National Agreement of March 27th, 1919. The modi- 
fications are being by both the railway 
unions, one of which—the Associated Society of 
Locomotive eers and Firemen—is, moreover. 
asking for further benefits. The concessions which 
it is now sought to modify come on the top of the 
minimum pay of railwaymen having been raised to 
100 per cent. over the pre-war standard, and of the 
institution of the eight-hour day. It must now be 
recognised that the companies were too generous, 
but when the revised terms of service were agreed 
|to in March, 1919, a very hopeful spirit prevailed. 
To the railway companies the present hearing 1. 
causing some anxiety. One reason for this anxiet) 
is that the statement of ease will anticipate 
the similar step to #-: when the propose | 
standard charges « m the Railway Rates 
Tribunal for adjudication. ‘The companies are furthe: 
handicapped by their large réserves, some of whic!) 
they are now, epparently, going to spend on renewal- 
of bridges and other works, as indieated in a prece:| 
ing paragraph. 


- 





automatic telephone equipment for 50,000 lines in the | 


London area. Ultimately, it was estimated, 
automatic telephones would involve an expenditure 
of something like ten million pounds. Mr. Hogge 
expressed strong disapprov — of the telephoiae autho- 
rities’ action in thus sen 
if kept in this country, wuela have meg | sgaterally 
in the relief of unemployme nt. The P 

General lost little time in replying to Mr. ‘ee to 
the effect that he was completely misinformed, and 
that all the equipment required would be made in 
this country by British labour except possibly in the 
case of a few special details which could not be made 
here, and which accordingly would be obtained from 
the United States. 





New Works on the Railways. 


It is officially announced that the London, Midland 
and Scottish Railway Company intends to spend 
£4,000,000 on overtaking arrears of maintenance 





| connection with the replacement of machinery. 


and renewal, constructing and repairing locomotives, 
carriages, wagons, &c., and constructional work in 
This 
programme will lead to all the company’s manufac- 
turing and repairing shops going on full time, and thus 
benefiting the towns of Crewe, Derby, Horwich, 
&c. The company further proposes to spend 
£10,000,000 on such new works as the building 
of stations, widenings of the main line, additional 
loops and increased siding accommodation. Thirty 
bridges on various parts of the line are to be partly 





rebuilt or otherwise strengthened. The Southern | 


the | 
complete equipment of the metropolitan system with | 


Minor Advantages of Oil Fuel at Sea. 


In the course of his exceedingly interesting 
Hawksley Lecture delivered last Friday before the 
| Instit jon of Mechanica! Engineers, Sir Westcott 
identally drew attention to several minor 
| but none. the less highly important advantage 

t upeén the use of oil fuel on board ships. 
| Dealing, for instanee, with the vexed question of the 
| subdivision: of the hull, he pointed out that in an 

oil-burning or motor ship the fuel was usually con 
tained in side bunkers, the inner walls of which, 
running parallel with the ship's sides and some 1L5ft. 
inwards, formed an inner skin below the water line. 
The ship’s safety was additionally increased by sub 
dividing the oil bunkers by transverse bulk-heads 
spaced about 20ft. apart. Again, in connection with 
the provision of openings in the main bulkheads, 
the oil-driven ship, Sir Westcott pointed out, had the 
advantage from the point of view of safety that such 
openings could be made comparatively high up in 
the ship, whereas if coal were the fuel, they had to be 
low down at the level of the furnaces. The water 

tight doors, whether operated manually or by power, 
employed to close the openings in emergency, stood, 

he continued, a better chance of working e fiectively 
in an oil-driven than in a coal-fired vessel by virtue 
of the absence of dirt and dust. Some advantage 
would also appear to reside with oil fuel in the matter 
of fire extinction, for the fact that there are no 
interstices in the oil permits the application to it of 
fire-extinguishing preparations in a very ready 
manner. 
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THE GEOPHYSICAL LABORATORY 


TsE Geophysical Laboratory at Washington, in 
certain respects, resembles the Mellon Institute, 
since both rely upon foundations and are not depen- 
dent upon either fees or annual grants for their 
income. The source of the funds for the Geophysical | 
Laboratory is the Carnegie Foundation, so that the | 
laboratory is, financially, in a very enviable situa- 
tion. Its geographical situation is equally enviable, 
since it has been placed most fortunately upon a 
picturesquely situated wooded hill in the vicinity 


* No, VIII. appeared November 2nd. ; 


STATES 


BUREAU OF ST 


AN DARDS, 


Nov. 9, 1923 


WASHINGTON. 





of Washington, not many hundred yards from he 
United States Bureau of Standards, and amid ex- 
tremely pleasant surroundings. The buildings are 
not very large nor pretentious, but the visitor is 
at once impressed by the fact that here is a working 
laboratory devoting itself exclusively to scientific 
research unhampered by considerations of red tape, 
or by the necessity of securing political or other 
popular support. Situated as close as it is to the 
Bureau of Standards, a certain amount of comparison 
is almost unavoidable. In regard to size, the Govern- 
ment Institution is, of course, enormously the larger, 
and there can also be no comparison with regard 


| to equipment or number of staff. On the other hand, 


there is a very distinct difference of atmosphere, 
a difference very much in favour of the Geophysical 
Laboratory. Not only is the latter Institution 
devoted to research pure and simple, but the condi- 
tions of work and 


methods of administration are | 


Beas 
_-" £€&y 


Seen ie . 
4 


PAPER MAKING MACHINE 


éspecially adapted to research work, whereas at the 
Bureau of Standards, as will be remarked below, 
methods of administration, which may be more or 
less suitable to administrative Government Depart- 
ments, have been forced upon a scientific Institution. 

The character of the work produced by the Geo- 
physical Laboratory at Washington is well known and 
appreciated over the whole world. The study of the 
constitution of various ternary systems, such as 
silica-lime-alumina and others, which are of funda- 
mental interest, not only from the point of view of 
physical geology, but frora that of the study of re- 
fractory materials, has produced a mass of new and 
valuable data which form the foundation of a modern 
development of ceramic science. The work on silica 
and its various modifications, quartz, tridymite, and 
crystobalite, is also well known and has proved of 
the widest industrial importance. Reference to this 
work is particularly appropriate here on account of 
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the fact that, although undertaken from a purely 
scientific standpoint and for the purpose of clearing 
up the character of the changes which have taken 
place in rock magmas under geological conditions, 
it has yet proved of the greatest practical importance, 
while a large number of researches directed towards 
the improvement of refractory materials and the 
solution of other ceramic problems have proved 
comparatively futile. This is but another example of 
the general principle that advancement of knowledge 
is the true function of research, and that when research 
fulfils this function in the best manner, practical 
results are bound to flow from it, whereas researches 
directed to immediate practical ends are apt at times 
to miss their mark and produce little of value. In 
addition to the work on the equilibria of systems of 
rock-forming minerals, a large amount of work is also 
done at the Geophysical Laboratory on the effects of 
very high pressures. In connection with the former 
work the names of Day, Sossman, and White are 
well known. In connection with the latter the work 
of Johnston and Adams has not perhaps attracted 
so much attention in the outside world, but has none 
the less been of very great importance. Dr. Johnston 
has now moved to become professor of chemistry at 
the new Sterling Laboratory at Yale University, but 
Dr. Adams is continuing his work on high pressures. 
This work links up, to some extent, with that of 
Bridgeman at Harvard, to which reference has already 
heen made. It is cer- 
tainly interesting to find 
two distinct laboratories 
devoting their attention 


to these problems of 
extremely high pres 
sures, and it may be 


significant of an almost 
unconscious prevision of 
the fact that in the nea: 
future the problem of 
dealing with very high 


pressures indeed may 
become one of. great 
practical as well as 


cientifiec importance. 
[t has been suggested, 
for instance, that, 
having to a considerable 
extent conquered the 
air, man may next pro- 
ceed to a conquest, on 
a much larger scale than 
has yet been achieved, 
of the earth. The pro- 
hlem has received more 
or less speculative con- 
sideration from a 
number of scientific men, 


including Sir Charles 
A. Parsons, and the 
problem of the high 
pressures involved 


always arises as the most 
likely limiting factor to 


any efforts in that di 
rection. Apart from 
hypothetical appli 
cations, however, an 


extension of our know 
ledge of the behaviour 
of matter underextreme- 
ly high pressures com 
bined, if possible, with 
high temperatures is of 
very great interest 
extending 
ledge to a wider range 
of physical conditions. 

The work of the 
(ieophysical Laboratory 


itt 


our know 





|80 far as deflections of the galvanometer are con- 
cerned at all parts of the scale. An instrument of 
| this kind has been used and described by Stansfield 
in one of the reports to the Alloys Research Com- 
| mittee in England prior to 1904, and it is by no means 
| certain that the instrument was original with him at 
| that time. Dr. White himself was obviously quite 
unaware of the previous use of an instrument of this 
type, and would not for a moment have allowed his 
| name to be used in connection with it if he had not 
| believed the design to be original. Cases of 
| this kind, as has been suggested above, are by no 
|; means uncommon in America, and there is every 
| probability that similar mistakes are inadvertently 
made in England and elsewhere. No doubt this dupli- 
| cation arises from the difficulty of following the details 
| of widely scattered literature, special instruments 
being sometimes described in papers in which one would 
| not particularly have looked for work of that kind. 
For instance, Dr. White may well be pardoned for being 
| unaware of a publication dealing with a special type of 
| potentiometer occurring in a purely metallurgical 
paper. It may be hoped that the establishment of 
the Journal for Scientific Instruments in this country, 
in which descriptions of special instruments may be 
given, quite apart from the general purpose for 
which they are used, may obviate this difficulty to 
some extent. Although there may be a more or less 
unavoidable tendency towards ascribing credit for an 
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10,000,000 Ib. TESTING MACHINE 


on rock-forming minerals has naturally led to @ con- | invention or discovery, even for the details of an 
siderable degree of interest being taken in the internal | instrument, to one’s own countrymen, this tendency 


structure of erystals, and consequently it is not sur- 
prising to find an extremely well-equipped laboratory 


attached to the Geophysical Laboratory, designed | 


for dealing with the study of crystals by means of 
X-ray analysis. 
installation is already yielding valuable results. 

An object of particular interest at the Geophysical 
Laboratory is the collection of instruments, mainl 
designed for the accurate measurements of hi 


ternperatures, heat quantities, &c., many of them | 
designed by Dr. White. This investigator has prob-| ington is of unique importance in regard to the 
ably carried this particular subject further than has | 


been done elsewhere, and many of these appliances | 
are most original and beautiful. At the same time, | 
in connection with them a point may be mentioned | 
which requires discussion in order that future mie- | 
understanding may be avoided. It is a general point | 
which applies to a number of instruments and | 
appliances in use in various laboratories. It arose, | 
however, in connection with a special form of potentio. | 
meter which Dr. White had in use and which was being | 
manufactured by the Leeds and Northrupp Company 
as the “ White” potentiometer. The instrument in | 
question is simply a potentiometer of a constant | 
resistance type, in which the resistances are so 

arranged that the total resistance in the galvanometer 

circuit is constant for all readings of the potentio- 

meter, thus leaving the instrument equally sensitive 


is largely a matter of want of knowledge of the details 
of foreign work. As between England and America, at 
all events, it is hardly credible that a misguided form 
of patriotism could lead any scientific worker inten- 


In the hands of Dr. Wyckoff this | tionally to ascribe to one side of the Atlantic any 


work which has been done on the other. 
THE BUREAU OF STANDARDS. 
The United States Bureau of Standards at Wash- 


relation of industry and science in America. It is, 
to begin with, the largest institution in America, and 
perhaps in the world, which is devoted mainly to the 
application of science to in . In many ways 
its functions are very similar to those of the National 
Physical Laboratory in England, but it differs in a 
number of important respects. In the first place it 
was originated as a Government institution, and has 
grown to its present size under those auspices, largely 
as a result of war conditions. The immense financial 
resources of America, both governmental and indus- 
trial, have given to the Bureau of Standards for many 
years past the command of resources far greater than 
those which have ever been devoted to similar work in 
England. Even at the present time, although the 
appropriation for the Bureau of Standards was 





very materially reduced at the end of the war, the 


funds at its disposal (about 1,300,000 dollars per 
annum) are proportionately very much greater than 
those of the National Physical Laboratory in England. 
Another distinction of some importance is that the 
United States Institution is almost entirely unre- 
stricted in regard to the scope of its work, so that its 
activities extend not only over the whole domain of 
chemistry and its industrial application, but cover 
such industries as paper-making, textiles, ceramics, 
&c., which are regarded—rightly or wrongly—as 
lying more or less outside the scope of the correspond- 
ing British establishment. 

A general idea of the Bureau of Standards may be 
gained from a photograph of the building taken from 
the air, which is reproduced here. The older build 
ings are those occupying the middle and right-hand 
foreground of the picture. They are devoted to 
physics, chemistry, metallurgy, electricity and aero- 
nautics, and other branches of scientific work. The 
newest and largest building is that on the left-hand 
side of the picture, showing a large frontal bay with 
three wings projecting backwards, and a long low 
building at the rear with a tall chimney. This 
whole large group of buildings is known as the 
Industrial Research building and houses such appli 
ances as the large ten million pound testing machine, 
the paper-making machine, and the department 
connected with ceramics and glass. A full-size plant 
| for the manufacture of optical glass is housed in the 
low building with the chimney already referred to. 
Not visible in the aerial photograph, but neverthe 
less forming a striking feature of the appearance of 
the Bureau of Standards buildings is the large wind 
tunnel used for experiments on aeroplane models? 
This is a long circular tunnel 10ft. in diameter erected 
in the open air. The central part of the tunnel is 
surmounted by a building which houses the balances 
and other apparatus required for use in connection 
with the tvmnel, as shown in the illustration. 
An open air wind tunnel of this kind is, of course, a 
much less expensive installation than a tunnel of 
corresponding size enclosed in a building, but its use 
is limited to days on which the effect of the wind is 
negligible. 





TESTING MACHINES. 

The activities of the Bureau of Standards cover so 
| wide a field that it is only possible to refer here to a 
|few selected examples. Perhaps the most striking 
| item of equipment of this great laboratory is the ten 
|million pound testing machine already referred to, 
|which is also illustrated. It is a very large 
vertical machine, used mainly for compression tests 
| on long heavy columns. Work done with it includes 
tests on full size steel sections, on the skeleton girders 
used in rigid airship construction, and on massive 
piers of reinforced concrete, bricks set in cement, &c. 
The great height of the machine is provided for by the 
construction of the building, the machine itself being 
placed in a sort of central tower passing through a 
number of storeys; surrounding it are galleries 
| carrying the smaller testing appliances. The great 
height makes it possible to test full size members of 
considerable length, and full advantage of this is being 
taken in connection with the construction of a rigid 
dirigible airship by the United States authorities 
now in progress at Lakehurst, near Philadelphia. 
The general type of girder used for this construction, 
however, is still very similar to that used in other 
rigid airships, particularly of the Zeppelin type. 

In connection with the testing of full size steel 
members, some interesting work has recently been 
carried out in making comparisons between rolled 
sections and built-up sections—I-beams—of theo- 
retically equal strength. When testing the behaviour 


| of these large steel members, it is desired to ascertain 
| particularly the exact mode of deformation which 
| takes place in the web. 


In order to do this in the 
ordinary way it would be necessary to make a very 
large number of measurements of lines and other 
marks made upon the web. This laborious method 
has been avoided by an ingenious device, which 
consists in coating the surface of the steel, prior to the 
test, with a thin wash of Portland cement. It is 
found that this thin wash cracks off in well-defined 
lines along the regions of most severe deformation, 
thus covering the surface with a pattern which it is 


| easy to interpret as indicating the degree of deforma 
'tion taking place at each part of the web. 
| difference between the riveted built-up girder and 


The 


the rolled section in regard to web deformation is 
very strongly brought out by examining pieces 
treated in this way prior to being tested to destruction. 

Besides the great testing machine already mentioned 
and an Emery machine of the horizontal type soins- 
what similar to that in use at Watertown Arsenal, 
the Engineering Division of the Bureau of Standard: 
is equipped with a large variety of other types o! 
testing machines, including most of those which are 
well known and used both in England and America 
Although the main American activities in regard to 
research on fatigue are centered at the University ot 
Illinois, a considerable amount of experimental work 
on fatigue is also carried out at the Bureau of 
Standards. It relates main!y to the behaviour of 
light aluminium alloys, notably Duralumin, when 
subjected to alternating flexure in the form ot strips 
of thin sheet. On the whole, the results obtained by 
the Bureau of Standards are in good agreement wit!) 
those accepted elsewhere, but a few results have been 
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= 
obtained which, if confirmed in repetitions of similar 
experiments, suggest that if the application of alter- 
nating stresses is continued long enough, breakdown 
may occur even at stresses considerably below what 
is now regarded as the fatigue range. 


tion at the present time. Where pieces ot metal are 


exposed to many hundreds of millions of alternations | 


in their useful life, inquiries of this kind are par- 


ticularly important, and it is now fully recognised | 


that an endurance of one million or even six million 
reversals does-not necessarily prove the capacity of 
resisting that particular system of alternating stresses 


indefinitely, and tests up to many hundreds of 


millions of reversals are now being carried out. 
GLASS. 


The engineering equipment just referred to occupies 
the central portion of the Industrial Research building. 
Upon one side of it is the section devoted to the 
study of problems relating to paper making, and a 
full size paper making machine, which is illustrated, 
installed. Another section of this building 
devoted, as has already been indicated, to 
ceramics and glass. The volumetric testing of chemical 
glassware, which is carried out in one of the rooms of 
the physics division of the bureau, has not attained 
any important dimensions in America. On the other 
hand, the question of the power of glass to resist 
chemical action has received much attention, not 
only from the point of view of chemical glassware, 
but of arriving at standards of durability and resist- 
ance which shall be applicable to glass used for 
ordinary domestic purposes, both in the form of 
glasses—tumblers—and jars for fruit preserving and 
similar purposes. The work of the bureau has been 
directed to an endeavour to establish standards 
which could reasonably be expected of ordinary 
domestic glassware from this point of view, and they 
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SAMPLES OF GLASS MADE AT THE BUREAU 


have in their possession a very interesting series of 
specimens showing wide variation in the degree of 


durability and resistance met with in ordinary com- | 


mercial products. This particular investigation and 
the resultant specification for domestic glassware, 
is typical of one side of the activities of the bureau, 
which are directed to the solution of specific commer- 
cial problems, sometimes suggested to the Bureau by 
the industry and at other times taken up in order to 
meet some public demand or to overcome some 
difficulty which has aroused public attention. The 
activities of the ceramics division, which deals both 
with ordinary pottery and porcelain as well as with 
refractories, are again directed to the solution of a 
variety of problems, mostly raised by the industry, 
and in many cases relating to the utilisation of 
American products and raw materials for special 
purposes. The pots or crucibles which have been 
suceessfully used in America for the production of 
optical glass have been evolved as the result of 
researches of this kind. The pots in question are of 
a porcelain-like nature differing very widely fromthe 
ordinary fireclay pots in general use by glass manu- 
facturers in this country. 

Particular interest attaches to the 
have been made by the Bureau of Standards during 
the war and subsequently to remedy the shortage of 
optical glass which has made itself felt in America. 
While one may rightly regard the true problem in 
connection with optical glass to consist m.the pro- 
duction of the material under commercial con- 
ditions, and as a self-supporting, not to say dividend- 
paying industry, the problem under war conditions 
was of a somewhat different nature, an adequate 
supply of optical glass being absolutely essential to 
the conduct of the war. On this ground, the erection 
of a full size plent for the production ot optical glass 
in considerable quantities at the Bureau of Standards 
can be justified. Actually, a number of similar 
efforts at the production of optical glass were 
made by certain private firms in the United States, 
but most of them have now abandoned the work. 
The plant erected at the Bureau of Standards does 
not differ very appreciably from that used for the 
production of optical glass in older factories. Perhaps 


The whole | 
question of ultimate endurance over a very prolonged | 
range of alternation is receiving a great deal of atten- | 


efforts which 
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the most outstanding feature is that all the glass 
is melted in open pots, the control of the flame being 
| sufficiently good to prevent injury even to heavy 
lead glasses, Stirring is carried out in the orthodox 
manner except that it is begun before the glass has 
completely freed itself from raw material or enclosed 
gas bubbles, and that it is carried on continuously 
by mechanical means instead of intermittently by 
hand as _ in the older factories It is not, of course, 
possible to obtain any estimate of the percentage 
yield of successfully-usable optical glass which has 
been obtained in this plant, as it has been operated 
| under very exceptional conditions differing widely 
from those of commerce. A quite considerable 
quantity of good quality optical glass has, however, 
been produced, and the material at present in stock 
at the Bureau of Standards is sufficient proof of the 
really high degree of success which has been attained. 
Some of these products are shown in the photo- 
graph which reproduc here, showing three 
large pieces of glass representing whole meltings in 
a single block, and two other pieces suitable for the 
production of large telescope objectives. 
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The Motor Car Show at Olympia. 


No. II.* 


It is claimed, quite justly, no doubt, that the 
present exhibition is remarkable in that it is the 
largest assembly of motor cars ever displayed under 
one roof. We should say that it is-equally remark- 
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at present outweighed consideration for thy 
comfort of the passenger. In other words, this year’ 
Show is more of a coach-builders’ exhibition thay 
any of its predecessors, and it must be admitted tha: 
this branch of the industry has taken full advantage 
of the opportunity. Thanks in-a very large measur 
to the improved machinery now provided by engi 
neers, the handicraft of the coach-builder has been 
replaced by manufacturing methods which enab\ 
him to supply motor car bodies suitable for the 
British climate much more cheaply than was former|, 
the case. Motor vehicles are now regarded more as 
general utility machines than implements of pleasure. 
and it is, therefore, essential that they should lx 
capable of being adapted to all conditions of weathe: 
Hence the demand for “all-weather” and saloon 
bodies, and in satisfying this call a good deal vt 
ingenuity is being displayed. With modern high 
efficiency engines it is found that saloon ears do not 
necessarily involve very high power units, 

An excellent example of an all-weather body i 
found in the 11.4 horse-power Humber ear. 
illustration of which is given in Fig. 23, page 506 
This ear provides ample and almost luxurious accom 
modation for four adults, and is capable of going 
anywhere where roads are provided. So satisfactory 
| has the chassis of this car proved that the maker: 
| have found it unnecessary to make any departure~ 
| from last year’s model. The engine has four cylinders 
| 68 mm. bore by 120 mm. stroke, or a total capacity 
of 1743 c.em., the R.A.C. rating being only 11.4 
horse-power. This engine's chief feature the 
overhead inlet valves contained in a detachabl 


by 
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| cylinder head, the exhaust valves being of the usua 
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FIG. 8 CHASSIS OF 


able for what it does not display as regards the engi- 
neering side of the motor car. In a sense, this may 
be taken as a compliment to the motor industry, for 
it shows that motor car buyers in the main are now 
| prepared to take for granted all that the makers tell 
them with regard to engines, gear boxes, transmission 
systems, &c. Most of these have long since passed 








14 EP. BEAN CAR 


side-by-side type. Four forward speeds, with ratio 
varying from 15.33-1 to 4.33-1 are provided 
The final transmission is by means of spiral beve! 
gearing. The Humber is only one of a large numb: 
of somewhat similar types of car. 

Before leaving the subject of coachwork, we should 
not omit reference to a new system of construction 
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FIG. 9--FRONT VIEW OF 14 HELP. 


the experimental stage, although minor changes are 

still being made from year to year. Four wheel 

| brakes are being fairly extensively adopted, overhead 
valve systems have displaced side-by-side valves to 

a considerable extent, and gear-boxes are now being 

| made with four-speed ratios, but all these points are 
* No. [appeared November 2nd. . 9wsy 





BEAN CHASSIS, SHOWING BRAKES 


| called the Weymann, which is being adopted by 


several firms of builders. This is of the fabric type, 
very light in weight, inexpensive and flexible. In 
the Weymann body, instead of the framework being 
built up of struts mortised or otherwise held together, 
the framework consists of wooden members which 
are flexibly secured together so as to permit of 
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relative independent movement. The joints are 
made by steel plates with a space between them, so 
that they do not rub, and sinee they do not touch 
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and construction the 14 horse-power chassis is a great 
advance over this firm’s previous machines, and 
represents wonderful value even in these days of 








FIG. 10--ENGINE, GEAR- BOX AND 


due to friction. No 


there 
metal panels are used, and, instead of them, the 


each other, is no noise 


clothed with stretched 


fabric. 


wooden frame 
coloured leather 


tightly 


impressed with the appearance of these bodies, as | 


they do not present the usual high finish of wood 
or metal, and it will be interesting to observe whether 
the fabric will stand up against the vagaries of the 
British climate. If it answers in this respect it may 
he extensively used for the cheaper makes of cars. 


Most of the 140 exhibitors of cars find it necessary | 
fur produetion purposes to confine their operations | 


to two or, at most, three sizes of car, and quite 50 per 


cent. of the cars shown have engines not exceeding | 


14 horse-power. But there are several noteworthy 
exceptions to this statement, such, for instance, as 
the associated B.S.A. and Daimler companies and 
the Wolseley Company. The former advertise the 
fact that they can supply 57 different models, from 
10 to 45 horse-power, and all with the exception 
of the smallest have sleeve-valve engines. On the 
other hand, the firm of Morris confines its operations 
tv cars of only two different powers, viz., 11.9 and 
13.9 horse-power, the output of which amounting, 
we are informed, to 50,000 cars has already been 
bespoken by its agents. This firm is quite the most 
formidable rival to Ford. By the most 
methods of production it is able to manufacture 
really high-class cars at prices which come within 
the scope of the buyer of moderate means. 


At the other end of the seale, Rolls-Royce and | 


Lanchester, amongst British builders, have the field 
largely to themselves. These firms each confine 
themselves to cars of two different powers and of 
superlative excellence. 


A new-comer amongst the less expensive cars 


CLUTCH UNIT OF 


efficient | 


14 H.P. BEAN CAR 


keen competition. The engine, which is illustrated 
lin Figs. 10, 11 and 12, isof the four-cylinder monobloc 


We were not very greatly | 


| erank shaft to the main and 


operated by a three-bearing crank shatt; the valves 
are interchangeable. The cam shaft is operated from 
the crank shaft by an adjustable silent chain, which 
also drives a sprocket on the end of the dynamo 
shaft. A second and smaller sprocket on the latter 


| serves to drive the fan and magneto, a Herner coupling 


being provided for adjusting the timing of the magneto, 
while for regulating the tension on this chain the 
magneto is carried in a cradle secured by studs and slots 
to permit of movement. The induction manifold is 
integral with the cyllinder block and water- 
jacketed. The crank shaft is carried in three bearings, 
and is balanced. The engine ix lubricated under 
pressure bya gear-wheel pump, driven by spiral 
gears from the eam shaft. The pump is enclosed 
in a filter in the sump which forms the lower half 
of the crank case and delivers oil through the hollow 
big end bearings and cam 
shaft, the oil pressure being adjustable by a regulator 
valve. Superfluous oi! from this valve is fed direct 
to the timing chain and then drains back to the sump. 
The Delco-Remy coil ignition system can be fitted 
in addition, if desired. The gear-box provides four 
forward road speeds and a reverse, the power being 
transmitted to the axle by a tubular propeller shaft 
fitted at either end with e universal joint of the sliding 
block type. The clutch consists of five steel plates, 
three of which are covered with Ferodo and run dry 

There is an adjustable spring-loaded clutch brake 
fitted to ensure silent gear changing. The final 
transmission is by spiral gears of substantial dimen 

sions, and the differential is of the bevel type. The 
rear axle is of the three-quarter floating type, the wheel 
hubs being carried on large ball journal bearings 

The car is fitted with four brakes on the Perrot 
system, and the view of the front of the car on page 
496, shows that the axle has been specially designed 
to withstand the stresses imposed by front wheel 
brakes. The engine is capable of developing over 
40 horse-power on the brake. “4 


Is 


One of the most popular cars on the market for 
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FIGS. 11 AND 12-—-TIMING DRIVE AND 


pattern, with a detachable head, its chief dimen- 
sions being 75mm. bore by 


MAGNETO AND DYNAMO OF 14 


H.P. BEAN CAR 


the owner-driver is the Standard. The Standard 


135 mm. stroke, and | Motor Company confines itself to two powers, namely, 




















FIGS. 18 AND 14—VALVE MECHANISM 


which impressed us very favourably is the 14 horse- ; 2385 c.cm. capacity. 
power Bean—Figs, 8 and 9—made by A. Harper, | with the fly-wheel and clutch housing and the gear- | chassis numerous bodies are fitted. 


Sons and Bean, Limited, Dudley. In both design | 
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box in one, while the valves are of the side by side type, 





14 H.P. STANDARD CAR 


is of wnit construction, ; 11 horse-power and 14 horse-power, and on these 


Illustrations 
of the 14 horse-power two-seater car and engine are 
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given in Fig. 21, page 506, and in Figs. 13 and 14. The | lubricated under pressure, including the crank shaft, | universal 


eompany is also making a special feature of a roomy 
saloon car at a remarkably low price considering 
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chain drive, overhead valve gear and clutch spigot. 
The cluteh is of the single plate type, of aluminium, 











FIG. 15--CHASSIS OF 18-50 H.P. SIX CYLINDER ASTER CAR 


the workmanship and finish. A special factory has 
been erected at Coventry for building these bodies. 
The 14 horse-power model for 1924 has a positively 
driven dynamo, overhead valves, magneto ignition 
and worm drive. The engine has four cylinders, 
each 75mm. bore by 110mm. stroke, the R.A.€. 
rating being 13.9 horse-power. The gear-box pro- 
vides four speeds and a reverse. The 11 horse-power 
ear has a four-cylinder engine, 68 mm. bore by 90 mm. 
stroke, and the R.A.C. rating is 11.4 horse-power. 

The name “ Aster” is nearly as familiar as that 
of “ Daimler” and “de Dion” in the motor car | 
world, but until recently it has been associated with | 
the construction of power units. The Aster Engineer- | 
ing Company, Limited, Wembley, is now placing 
on the market a complete car, the chassis of which 
is illustrated in Figs. 15 and 16, and which is sure to 
attract the attention of experts, although the design 
follows, more or less, well proved lines. In the 
specification, the car is described as of 18 to 50 horse- 
power. The engine has six cylinders, 69.5 mm. 
bore and 115mm. stroke, giving a capacity of 
2616¢.cm. The cylinders are cast en bloc. They 





have @ common detachable cylinder head and over- | 
head valves fitted with dual springs. The valves | 


are operated by rockers running on roller bearings | 
and push rods provided with oil-cushioned joints, 
the whole being enclosed and automatically lubricated. | 
The valves are interchangeable, and the valve | 
mechanism is operated by an adjustable silent chain- 
driven cam shaft. The pistons are of aluminium, 
and the balanced crank shaft is supported in the upper | 
half of the crank case by four bronze bearings lined | 
with white metal. The Treasury rating of the engine | 
is 17.9 horse-power, but we are informed that at 
a speed of 2400 revolutions, 50 horse-power is gene- 
rated. The engine, elutch housing and gear-box, | 
are built as one unit. The lubrication is by means 











of a detachable gear wheel pump, which is always 
submerged and surrounded by a detachable filter. 
The crank shaft is drilled, and all the bearings are 


;to lL. 


faced with fabric, and the pressure is evenly dis- 
tributed by six radially placed adjustable springs. 
The gear-box is integral with the clutch housing, 


joint of the ring and pin type, completely 


| enclosed in the torque ball and automatically lubri- 


' cated. 


The torque ball is mounted on the rear of 
the gear-box and terminates the torque tube, which 
is of mild steel and encloses the propeller shaft. 
which is provided with bearings to prevent whi). 
The axle itself is three-quarter floating. It has 
a steel banjo-type housing with conical steel tubes, anc 
is fitted with a large inspection door through whic), 
the spiral bevel wheel, pinion and propeller shafi 
may be withdrawn. Special oil-retaining devices 
to prevent leakage are fitted. Bal! and roller bearing, 
are used throughout. The front axle is an H sectio), 
steel stamping, and the steering pivots have bal 
thrust i i to give a castor action 
without having to lift the car slightly on full lock 
Semi-elliptic springs are fitted at the front and lon, 
underslung cantilevers at the back. Both foot and 
hand brakes are compensated. The car is provide! 
with the B.L.I.C. electrical equipment, the starte 


, being totally enclosed and the dynamo being drive, 


from the timing wheel case in tandem with the wat: 
pump. Four wheel brakes on the Perrot systen 
form a part of the car's equipment, all the brak. 
shoes being balanced and the pressure divided equal!) 
between them. : 

The Wolgeley Company’s exhibits include thx 
popular 1@ horse-power car with a four-cylinde: 


| engine haying cylinders 65 mm. by 95 mm., and ove: 


head valves, and the almost equally popular 15 
horse-power car, with four cylinders, 80mm. by 
130 mm., and overhead valve gear. This engine ha 











1G. 16—OHASSIS OF 18-50 H.P. ASTER SIX -CYLINDER CAR 


and is connected to the clutch shaft by means vf a 
fabric universal joint, four speeds and a reverse 


being provided. The gear shafts are short and stiff. | numerous alterations and improvements. 


The top gear ratio is 4.2 to 1, and the bottom 16.8 














a thermostatic control for the cooling water. The 
15 horse-power car, in its 1924 form, contain 
Sectiona! 


views of the engine, clutch, gear-box and hack axl 


) 




















FIG. 17—ENGINE OF 15 H.P. WOLSELEY CAR 


All the gears are profile ground to ensure 
quiet operation. The drive from the gear-box is 
transmitted to the propeller shaft by means of a 


are given in Fig. 17, and on page 499. The four- 
cylinder engine—Fig. 17—has a detachable head and 
overhead valves operated by an overhead cam shaft. 
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The cylinders are cast en bloc, the bore being 80 mm. 
and the stroke 130 mm., giving a capacity of 2576¢.cm., 
and a Treasury rating of 15.6 horse-power. The 
cam shaft drive is by an inverted tooth chain from 
the crank shaft to a countershaft imshediately above 
and from thence by spiral bevel gears and vertical 
shaft. This form of drive is slightly flexible, and 
operates silently. A feature worth noting is the pro- 
vision of adjustable jets in the oil pipe, which supplies 
the overhead valve gear with lubricant. A jet is 
situated over each cam, and the amount of oil may 
be regulated to a nicety. The aluminium pistons 
and the connecting-rods are carefully seleeted in 
sets of equal weight and balance with the object 
of ensuring a sweet running engine free from vibration 
over the whole range of speeds. The crank shaft, 
which is. carried in three bearings-has all its journals 
ground, and is balanced both statically and dynamic- 
ally. The lubrication system is on the pump and 
trough principle. The oil is drawn through a large 
strainer, and is fed by the gear pump into wells over 
the main bearings and also inte troughs situated 
transversely across the oil sump. Dippers on the 
connecting-rods pick up oil from these troughs for 
the lubrication of the big ends, and a certain amount 
is splashed into the cylinders and on to the small 
ends of the connecting-rods. 

Special provision has been made for the lubrica- 
tion of the timing chain in that, in addition to the 
chain dipping into an oil bath, a pipe sprays oil 
on to its inner side, where it is most needed, and, 
incidentally, least often supplied. Cooling is effected 
by a centrifugal pump driven by the timing ehain 
and situated on the near side of the engine. A 
thermostat is incorporated in the water outlet from 
the cylinder head. The funetion of this device is 
to cause the engine to béeome quickly warmed up 
to its most efficient working temperature—so that 
the full power of the engine may be available almost 
immediately after starting—and to maintain it there 
and in combination with the hot spot inlet pipe. 
The instrument is furnished with valves, which open 
and close according to the temperature of the water. 
When the engine is cold the water is prevented from 
circulating through the radiator, and is returned 
direct to the pump and re-circulates. _An aluminium 
fan, driven by a flat belt, is placed behind the honey- 
comb type radiator to assist the air flow. A simple 
excentric adjustment is provided for the fan bolt. 

The carburetter is of the Wolseley S.U. type, 
with an auxiliary jet for high speeds. The polished 
aluminium induction pipe is heated by exhaust 
gas, and the hot spot thus formed brings about the 
evaporisation of the fuel. An air shutter, which is 
arranged over the air intake, is operated from the 
instrument board, and makes starting easy in the 
coldest weather. The fuel feed is by Autovac, situated 
under the bonnet, from a 16-gallon tank at the rear 
of the chassis. 

The B.L.1.C. dynamo ignition is on the near side 
of the engine, and is driven by an extension of the 
water pump shaft through a vernier coupling, which 
allows of minute adjustment to the ignition timing. 
The coil is fixed on the top ot the dynamo. The 
contact breaker mechanism is most accessibly placed 
on the end of the dynamo, the platinum points 
and other parts being open to inspection after taking 
off the distributor cover, which is secured by spring 
clips. A particularly neat cast aluminium tube leads 
the ignition wires to the sparking plugs. The electric 
starter is mounted in a housing on the rear of the crank 
case. 

The clutch— see page 499——which is ot the multiple- 
dlise type, is fully enclosed, and runs in oil. The cluteh 
spring adjustable, the adjustment nut being 
sufficiently long to enable the spring to be removed 
and replaced without the necessity of using a spring 
compressor, other tool. A universally jointed 
shaft carries the drive to the gear-box, which lias 
four speeds forward and one reverse, and is of very 
robust construction. The change speed and brake 
levers are on the right-hand side of the car, A 
fabric universal joimt couples the gear-box «shaft 
to the propeller shaft, and a metal sliding universal 
joint is at the rear end of the propeller shaft. The 
rear axle is driven by spiral bevel gearing, and is 
of the full-floating type. The torque reaction is taken 
by a stiff torque bar, and the drive through the rear 
springs. All four wheels are mounted on “ Timken ”’ 
taper roller bearings. The front axle, which is a steel 
stamping, has ball journal and thrust bearings for 
the pivot pins, so that steering is made light and easy. 
The steering is by worm and worm wheel, a complete 
wheel being provided in order to allow of new portions 
of it being used to take up wear. Both hand and foot 
brakes operate in drums on the rear wheels. They 
are of the firm’s duplex pattern, two pairs of shoes 
operating in line in the same drum, each pair being 
actuated quite independently of the other. -Adjust- 
ment of the brakes is a very simple matter. 

The suspension is by quarter-elliptic springs all 
round, and the * Fifteen ’’ is noted for its comfortable 
riding qualities. A safety link is provided on the 
front springs, so that in the remote event of a spring 
Lreakage, the axle will be kept in its place. ~The 
grease-gun system of lubrication used for the 
chassis parts, thus eliminating the operation of filling 
grease-cups and ensuring that the lubricant reaches 
the points required, 


Is 


or 


Is 


The Armstrong-Siddeley six-cylinder cars have 
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earned for themselves a very high reputation for 
reliability. The 18 horse-power car, rated at 17.9 
horse-power according to the R.A.C. system, has 
six cylinders, 2.73in. bore by 4.125in, stroke. ._The 
cylinders are cast in two blocks of three. The valve 
mechanism is of the overhead type; and the gear 
is totally enclosed. Magneto ignition is fitted. The 
framework is a sound engineering job, the side mem- 
bers being very deep and having the step boards 
riveted to them, thus ensuring rigidity. This chassis 
is very suitable for saloon and limousine bodies, 
as will be observed from the illustration given in 
Fig. 24, page 506. The 30 horse-power chassis is 
built_on similar lines, but the engine is rated by the 
R.A.C. at 29.5 horse-power. It has six cylinders, 
3.5in. bore by 5.25in. stroke and overhead valves. 
So satisfactory has been the experience with these 
cars that no alterations have been found necessary. 
Since the last Olympia Show, “a four-cylinder car 
has been placed on the market by the Armstrong: 
Siddeley Company. It is a 14 horse-power car, 
and the mechanical features include overhead valves, 
four cylinders, with a bore and stroke of 3in. by 4in., 
detachable cylinder head, magneto ignition, electric 
lighting and starting, single-plate clutch, three speeds, 
bevel final drive and cantilever springs. The wheel 
base is 9ft. 3in., and the track 54in., which enables a 
roomy four-door body to be fitted. 

The Rover Company, Limited, Coventry, is intro- 
ducing one completely new model, namely, a six- 


| cylinder car, in addition to the well-known 12 horse- 








power car—now known as 14 horse-power 
8 horse-power air-cooled model. The 
feature of the six-cylinder car is the engine. 
has a bore and stroke of 75mm. by 130 mm., side 
by side valves, silent chain-driven cam shaft, de- 
tachable cylinder head, pump and thermostat water 
circulation, and pressure lubrication to all five crank 
shaft bearings and to the big ends. This car has a four- 
speed gear-box, forming a separate unit and a double 
disc clutch running in oil. The back axle is worm 
driven, in accordance with the Rover Company's 
usual practice. The chassis has half-elliptic springs, 
D.N. shock absorbers, four wheel brakes on the 
Perrot. system, and with a Weymann saloon body 
the. weight. of the car complete is only 26 cwt. A 
four-speed gear-box is now being fitted to the 14 
horse-power car. 

A very neatly designed two-seater Coupé built 
by Crossley Motors, Limited, Manchester, is illus- 
trated in Fig. 22, page 506. This car has been 
designed to fulfil the requirements of professional 
and business men who need a neat, comfortable and 
not too expensive carriage. The specification of the 
chassis gives the following particulars :—-Engine, 
four cylinders, monoblce with detachable head, 
80 mm. bore x 120 mm. stroke. The Treasury 
rating is 15.6 horse-power. The engine has a three- 
bearing crank shaft, automatic lubrication, magneto 
ignition and electric starter. The clutch is of the 
single plate type, and the gear-box provides three 
speeds and a reverse. The rear axle is of the semi- 
floating type, with spiral bevel transmission. The 
interior seat accommodates two persons with ample 
space, and a folding dickey seat capable of holding 
two further passengers is provided. The latter seat 
folds away very neatly when not Tequired’ ‘The 
upholstering throughout of real.leather. The 
folding top is of flexible leather, and ¢an be readily 
lowered, making the car into) an Open”one when 
desired. The engine was described By us in connee- 
tion with the 1922 Exhibition. It has proved itself 
quite up to the makers’ reputation for reliability. 
The same chassis is also available with other types of 
body. 


Is 








Mechanical Problems of Safety 
at Sea." 


By Sir WESTCOTT 8S. ABELL. 

THERE is general agreement that the prime factor 
in_ safety at sea is the safety of the ship herself ; 
that is, it is of first importance to maintain the ship 
in an intact condition. Damage affecting the intact- 
ness of the vessel may arise from: (a) Collision 
with other vessels; (6) stranding; (c) weather ; 
or (d) fire. 

The conduct of navigation, like every human 
operation, depends for its success on its intelligence 
department ; if, by any means, the captain is made 
aware of every danger within a region ahead of him, 
he can take measures in advance to reduce the risk 
to the ship. The enormous progress that has been 
made in wireless telegraphy and the regular broad- 
casting, as well as collection, of weather reports, 
has undoubtedly added appreciably to the safety 
of the,ship. And the further developments, whereby 
wireless waves are used for direction finding, thus 
enabling bearings to be taken from a number of 
distant aud invisible beacons, have provided a further 
aid to navigation which again must reduce the risks 


of collision and these conseyuent upon the approach | 


to land. 
Notwithstanding all precautions, it will happen, 
from time to time, that the ship herself becomes 
* Institution of Mechanical 
Hawksley Lecture (abstract). 
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damaged—it may be from fire within, from leakage 
due to straining in heavy weather, or by serious 
inflow of water consequent upon collision or strand 
ing. And as a last resort it may become necessary 
to abandon the ship and to transfer all the lives on 
board from the disabled vessel.into, perhaps, a larg: 
number of small lifeboats. This last operation i. 
the most serious and difficult work for which a captain 
has to take responsibility, and, naturally, he wil! 
seek to delay such a difficult task as long as possible. 
To make such delay possible, two factors are essential ; 
that is, that means be provided ; 

(1) To restrict as much as possible the inflow o| 
water or the spread of fire, and 

(2) To afford in every possible way rapid and 
aceurate information to the captain on the bridy: 
of the presence of water or fire in any part of the ship. 


THe Time Factor. 


The importance of early information as to tly 
extent of disaster cannot be over-emphasised, and 
it will be advantageous to consider some particula: 
cases of what may be called the ‘time. factor.’ 
For example, trials have shown that, with the excellent 
discipline of the British Navy and under favourah) 
conditions, it took 16 min. to transfer 1000 seamen 
from a ship to the boats. 

Certain trials were also recently out fo 
is deduced 


carried 


say, forty boats, under present arrangements anc 
with everything in working order, a well-discipline:| 
crew, fine weather, a calm sea, and the vessel upright, 
would require from 30 min. to 45 min. If, therefore 
as is fairiy certain, one or other of these ideal con 
ditions is departed from, the time cequired for transfer 
would be considerably longer. 

This is one side of the time factor ; the other sic 
is the time which has actually been available in the 
important disasters of the past. Although the 
Titanic remained afloat for 2 hours, yet account 
must be taken of the fact that in 1914 the Empres 
of Ireland sank in 20 min., as did also the Egypt in 
1922, to say nothing of the Lusitania, the damag: 
to which was, however, of an unusual character 
arising from war operations. It may, of course, 
be argued that these are extreme examples, but it 
must be remembered that emergency condition 
are very exacting, and it would be fair to say that 
when casualties occur which involve abandoning 
the ship, the time available is likely to be rathe 
of the nature of 30 min. than 60 min. In the ver) 
essence of things quite an appreciable time must 
elapse between the casualty and the giving of orders 
for abandonment. 

In the first place, boats cannot 
the ship has stopped not only her engines, but also 
her ‘* way ’’—this, on a big vessel, may perhaps take 
5 min. Secondly, it would not be wise to give order 
to the boats until some conclusion has been arrived 
at.as to the extent of damage, since, in general, it 
is best to stick to the ship as long as possible. The 
chances are, onthe average, in favour of her survival, 
when few, if any, lives will be lost; whereas thw 
abandonment is likely to involve loss of life. 


be lowered until 


RESTRICTION OF DAMAGE. 


Subdivision by Bulkheads.—As Tmaost people know, 
a@ ship remains afloat because the water is kept out 
of the hollow interior, and consequéntly, if more than 
a certain amount is let in, she mustsink. If the amount 
of water that enters is small, it may be kept under 
to @ certain extent, by the ordinary pumps; but, 
generally speaking, a very exaggerated opinion 
prévails as to'the value of pumps. A hole | square 
foot in aréa, 25it. below the water, admits ove: 
60 tons of Water a minute, or 3600 tons of water an 
hour. "There @re only one or two pumps in the ship 
which ¢ardeal with anything approaching this amount 
ofwater, and these are only useful in the engine-room: 
If any appreciable damage occurs elsewhere then 
certainly ordinary pumps are valueless. They can 
only be of seeondary value when the initial dame 
is not suffictent to cause the loss of the ship, by helping 
to confine the damage. 

The most elementary protection is that provided 
by transverse water-tight vertical partitions, 0! 
bulkheads, extending some distance above the wate! 
line; and, im passenger ships, generally arranged 
so that the ship will at least remain afloat if the space 
between any two adjacent bulkheads is open to the 
sea. In such cases, if it happens that a bulkhead is 
hit, the ship will sink, since the loss of buoyancy 
is too much; but, on the other hand, as the size of 
ship and numbers of passengers increase, the numbers 
of bulkheads are increased, until, in the larger vessels, 
a condition is reached when the ship will more than 
remain afloat with a bulkhead rendered useless. 

Openings.in Bulkheads.—But—and there is always 
a but—in many cases it is uecessary to provide 
holes through the bulkheads for steam and drainage 
pipes, while in the machinery spaces doors are required 
for quick access from the-centre of control in the 
engine-room to the many other boiler and machinery 
rooms. 

It is obvious that all doors which have to open 
readily, and be at the same time water-tight against 
heavy pressures, while giving sufficient room for the 
access of a man, are, in themselves, sources of weak- 
ness. It is almost axiomatic that the most satis- 
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factory doors are no doors. But, as doors are neces- 
sary, it is, in the first place, imperative to make their 
number as small as possible, and secondly, to provide 
mechanical and power means by which, when in 
danger, these doors can be shut rapidly and effectively 
from @ eentral station or from the bridge. Much 
research and investigation has been given to this 
yuestion, and there are various systems now in opera- 
tion which not. only provide the necessary central 
control, but also allow the door to be opened and shut 
locally. 

Openings Sides of Vessels.—Another factor 
that must not be lost sight of is the risks that arise 
from smaller openings in the sides of ships, as well 
in the divisional bulkheads. In view of the 
developments which have been made in ship ventila- 
tion, it should at least be possible to require that 
below the bulkhead deck the sidelights should be 
that is, not capable of being opened. Where, 
| however, movable sidelights are necessary, they 

should, if possible, be capable of being closed quickly 
and effectively from some one or more control 
The question of what may be termed 
mitary Openings is also worthy of consideration. 
Such drains are generally provided with a non 
return clack valve at the side when they are below 
in the region of the water-line; but it has not 
considered satisfactory provision against 
leakage, and the regulations require a second valve 
to be fitted, which is either itself always accessible, 
or is Operated by gearing which is always accessible. 
it will, perhaps, be recognised that some form of 
centralisation treatment would be effective in reducing 
the number of side openings, say, by grouping the 
decks into sections, draining all such sections into one 
vstem, and discharging through one large opening. 

Internal Drainage.—While on this question of 
estriction of access of water, attention should also 
be called to the arrangements by which water in the 
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been a 


double bottoms and lower parts of the holds is taken 


out by the pumps in the machinery rooms. Pipes 
we led direct from the spaces to an engine or boiler- 
room, passing through the water-tight bulkheads. 
If one of these pipes is damaged somewhere between 
the pump and the suction end, and water has access 
the space where the pipe is broken, then water 
vill also pass to the hold where the suction pipe 
ends, destroying the integrity of the intervening 
hulkhead. Cases of this nature occurred during the 
from torpedo damage, and automatic valves 
were introduced which would prevent such backflow. 
But one of the troubles with drainage from cargo 
holds is the liability of the pipes becoming choked 
by the cargo itself, if of grain, or, in any case, by 
rubbish coming from the cargo or its packings. 
Restriction of Fire.—The methods for dealing with 
restriction of fire on board ship have not been sub- 
jected to the same close attention as has been given 
to subdivision, but in passenger vessels fire-doors 
and partitions are now fitted, to localise damage 
and safeguard the question of access and exits, 


to 


war, 


THE ENGINEER 


accommodated in one tier of boats, all attached to | 


davits on the side of the ship. 


(b) Vessels in which more than one boat is attached 
to a pair of davits up to the limit when each set of 
davits on the ship’s side has to operate two boats ; 

| and 


(c) Vessels in which the number of lives require | 


more than two boats to a pair of davits. 
An analysis of existing foreign-going passenger 
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In addition, they should be of such shape as to 
be compactly stowed together in positions which 
| are easily accessible, and which are well clear of other 
| life-saving apparatus. Experience seems to indicate 
| that they should be rectangular in shape, and stowed 
in four solid blocks, one at each corner of the boat 
deck, or near thereto. t 








vessels made by the Merchant Shipping Advisory | 


Committee showed that 66 per cent. of the vessels 
| fall under Class A, 20 per cent. in Class B, and only 
| 14 per cent. in Class C. This Committee also concluded 
that, while power might perhaps reasonably be used 
in launching boats, main reliance must be placed 
on man-handling, and that as many sets of davits 
as possible should be carried on the ship's sides. 
Its opinion was that not more than two lifeboats 
should be stowed adjacent to each pair of davits. 
Any boats required in excess of this number should 
be carried in positions well away from the boats 
near the davits. 

It recognised the complexity in boat lowering 
caused by the heeling of the vessel, and considered 
the outer lifeboats should be carried swung out, 
or with the keels in line with the deck edge, so that 
the boats could launched overboard without 
lifting. The Committee also pointed out the necessity 


be 


indicated by experience, namely, that in any casualty 
jin which abandonment of ship was necessary, 
| there would always be some people in the water, 
| ond there should be some floating apparatus, light 
| and buoyant, to support them in the water. It may, 
perhaps, help towards an understanding of the problem 
if an approximate time-table be given showing how 
|}the 30min. available can be used to the best 
| advantage : 





Time table. 


hr. min. 

Zero hour v ©© Casualty cecurs. Ship's en 
gines stopped. 

\larm given. 
Crew to boat stations. 
sengers warned. 

Light rafts thrown overboard. 
Boats turned out ready for 
loading. 

First line of boats loaded and 
lowered to water. Falls for 
second line of boats attached 
to davite ard second line of 
boats begin loading. 


Second line of boats in water. 


Ship stopped. 
Pas 


lo 


” 20 


0 » 


Ship sinks, 

Any of the second line of boats which are not likely 
to be safely launched, and all other boats, should 
be released from their attachments to the ship in 
the last 10 min. Perhaps it would be as well, prefer- 
ably at 20 min. after the casualty, to see that all 
boat lashings are severed. 

From this subjective analysis of requirements it 
should be comparatively simple to lay down a basis 





while, of course, from the many pumps existing on 

hipboard there is an adequate supply of mains and | 

water for extinction purposes. | 
ABANDONMENT OF SHIP. 

Reference has already been made to the seriousness 
of this operation, and stress laid upon the desira- 
hility of affording the captain accurate and imme- 
diate information of the extent of the damage to 
the ship. But as this vexed question has been much 
discussed, it will be of help to examine the position 
critically, and for the purpese of the argument to 
consider an extreme case. In the first place, it may 
be taken that the disaster occurs at night and the 
damage such that the main dynamos in the 
machinery rooms are placed out of action. The ship 


18 


is being stopped, and the emergency _ oil-driven 
(lynamos situated well above water are started, 
connections being made to the lighting circuits 


throughout the ship as far as they can be operated ; 
it is presumed automatic cut-outs will take account 
ot short eireuits arising from damaged cables. Then, 
all being well, the special lights on the boat deck 
connected up, the searchlights for assistance 
in boat lowering switched on, and the power circuits 
(0 boat-operating winches connected up. All of this 
takes time, but ample light is of extreme importance 
in the need to wake and marshal passengers to stations 
well above the water-line. 

The seamen and other crew man the boats, these 

being first turned out—perhaps, as likely as not, 
there is a list, and on that account there is a difficulty 
with the boats on that side, making them more 
difficult to turn out. Probably, in the big vessels, 
the boats are too deep, and care has to be taken 
to get away the first boat to the deck below the boat 
deck, so that passengers can embark, while at the 
same time all the attachments of the second boat 
inust be kept clear, because directly the first is clear 
of the ship’s side the second must be lowered. 
In addition, there may be a rough sea, the vessel 
rolling, the boats swinging from long ropes-—it 
is often in the large vessels over 60ft., or twice the 
height of an ordinary house, from the boat deck to 
the water. 
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Boat LOWERING ARRANGEMENTS. 
The physical problem to be solved is really divided 
into three groups of cases : 
(a) Vessels in which all the lives on board can be 





| together, 


of requirements for boats’ davits, somewhat as 
follows : 

(1) Davits should be capable of taking two boats 
each boat having separate attachments 
for the lowering ropes at each davit. 

(2) The davits should be able to put both boats 
over the side at once against a list of at least 10 deg., 
and perhaps as much as 15 deg. 

(3) The lowering ropes should be kept separately, 
and bitts provided for each rope. so that two men 
can control the lowering of each end of a boat. 

(4) As it is preferable to stow boats outboard, 
means must be made to bring the davits and boats 
inboard rapidly for harbour and quay purposes. 

(5) The control of the movement of the davits 
from the harbour to the lowering position must be 
extremely simple—gearing should be avoided as 
far as possible, and any gearing should be shrouded 
and protected from accumulations of paint, dirt, 
ice, water, or other foreign substances. Further, 
the simpler the gearing the more often and the more 
readily will all concerned werk for its proper main- 
tenance. 

There remain to be mentioned the physical re- 
quirements considered necessary for the rafts, or 
light buoyant apparatus, which, according to the 
suggested time-table, should be thrown overboard 
as soon as the ship herself has stopped and before 
the boats are lowered. The specification given by 
the Merchant Shipping Advisory Committee may, 
perhaps, be quoted with advantage : 

(1) All foreign-going vessels shall be equipped 
with light rafts, or buoyancy apparatus, of sufficient 
capacity to accommodate 25 per cent. of the lives 
on board the ship. 

(2) These life rafts shall be reversible, ¢.e., they 
must be able to float either way up. 

(3) The size and weight shall be such that they 
can be easily man-handled. 

(4) The strength shall be sufficient to enable them 
to be-thrown without injury from the deck on which | 
they are stowed. 

(5) They shall have a buoyancy or support in the 
water of 32 lb. for each person, and the main buoyancy 
shall be provided by air cases at the sides. 

(6) They shall provided with a painter of 


be 





to provide for another contingency, which was also | 


' 


iF | af he “abandon ship ”’ 
sufficiént length to enable them to be attacheil to | * epee grey 


the ship or to the boats. 


British Patent Working. 


A CERTAIN amount of misuaderstending appears to be 
| prevalent at the present time as to the requirements of the 
| British Patent Law on the working of inventions in this 
country for which patents have been granted. It is a 
most important matter, because e considerable amount of 
money may be involved, and is of particular interest to 
engineers, owing to the fact that in order adequately to 
work some comparatively small patented matter an expen 
sive machine may need to be constructed This is apparent 
when one recollects that owing to the advanced state of 





the engineering arts patents, of ity, can only relate 
to com ively small features rather than to new broad 
prineiples. 





The law on working has undergone very material changes 
in the last ten to twenty years, and that probably accounts 
for the present difficulty. The Acts to-day deal with the 
matter of the working of British patents on the basis 
| that patents for new inventions are granted not only to 
encourage invention but to secure that new inventions 
shall, so far as possible, be worked on a commercial scale 
in the United Kingdom without undue delay. This 
working on a commercial scale means that the manafacture 
| is to be carried out by means of a definite and substantial 
establishment or organisation and on a scale which is 
adequate and reasonable in all the circumstances. 

If this ie not done it is considered that prima facie the 
monopoly rights granted to the patentee have been 
abused. The remedy provided for any person who has 
| been affected by the monopoly rights being abused or 

indeed, according to the law presumably for any person at 
all, is to apply to the Comptroller of Patents for a measure 
| of relief. This may take the form of a non-exclusive 
licence or the much more important grant of an exclusive 
licence, or again, the Comptroller may revoke the patent. 

The grounds on which application may be made to the 
Comptroller may be summed up as follows : 

(1) After four vears from the date of the patent, if the 
invention is not being worked in this country on a com 

| mercial seale and no satisfactory reason can be given for 
| such non-working. 

(2) If working is being hindered by importation from 
abroad or the demand for the patented article is not being 
met to an adequate extent and on reasonable terms. 

(3) If by reason of the refusal of the patentee to grant 
| licences, trade or industry of persons trading in this 
country is hampered or the establishment of a new trade 
prejudiced. 

(4) If any trade is unfairly affected by conditions 
attached by the patentee to his licences. 

On proof of any of these grounds the Comptroller may 
take action. 

The first point to notice is that previously no redress 
could be sought against a patentee who did nothing but 
merely obtain e patent to prevent others obtaining or 
using what was covered thereby so long as he did not 
manufacture abroad. If now the patent is granted for 

| something that can be worked in this country and no 
commercial working is effected, unless the matter can be 
suitably explained, relief will be given. Probably in due 
course there will be reported the results of the Comp 
troller’s actions taken under the present Acts, and they 
will serve to show what he regards as satisfactory reasons 
for non-working. It is likely that lack of demand and 
lack of capital will be important grounds that can be 
successfully pleaded. 

On proof that a case of the abuse of monopoly rights 
has been established the Comptroller may order the patent 
to be endorsed with the words “ Licences of Right,” and 
thereby make it free for anyone to obtain a licence on 
reasonable terms, the result being that if licences already 
exist every such licensee may apply to have the terms of 
his licence altered to agree with the terms of the new 
licence should this be less onerous. 

Another form of relief is the grant of an ordinary licence 
‘The more important ease, however, which marks @ con- 
siderable advance in legislation, is that if the invention 
is such that it cannot be worked without expenditure of 
capital for the raising of which it will be necessary to re!y 
ou the patent monopoly, the Comptroller may grant an 
exclusive licence to any person whom he is satistied is able 
and willing to provide the capital. 

Revocation of the patent is also permitted by the 
Comptroller, but such a strong action may only be taken 
if the Comptroller is satisfied that the objects of the law 
cannot be obtained by the exercise of the grant of suitable 
licences. 

Should the Comptroller order the grant of a licence it 
is provided that this grant shall operate as if it were 
actually embodied in a deed granting a licence, executed 
by the patentee and all other necessary parties. 

This is an epitome of the law as to working as it now 
stands. Non-working is no longer 4 legal plea against the 
validity of a patent, nor may it be pleaded as an argument 


| 


| in favour of a petition to the court for the revocation of a 


patent. In this respect, therefore, the position stands as 
it did in the early part of the year 1907, and the changes 
made subsequently no longer apply. 

All orders of the Comptroller under the working clauses 
of the present law are subject to appeal to the court, and 
on any such appeal the law officer or such other counsel as 
he may appoint shall be entitled to appear and be heard. 





+ The lecture concluded with an interesting kinematograph 
film illustrating boat drill on the Cunard liner Aquitania. In 
this case the second line of boats was in the water 23 min 
signal. The drill was carried out 
in harbour under ideal conditions and, except for one boat, 
without the passengers, 
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The Wireless Exhibition. 
No. L 


Tue All-British Wireless Exhibition, which was 
opened on Thursday last at the White City, is of 
great interest to wireless enthusiasts and to the public 


interest in it can be maintained, it should help in 
no small measure to alleviate wnemployment. Of 
course, the progress of the new industry depends, 
to a great extent, upon those associated with the 
British Broadcasting Company. If the programmes 
do not continue to meet with more or less general 
approval, then the industry will suffer. It must be 
admitted that those connected with the Broadcasting 














FIGS. 1 AND 2-—-BURNDEPT 


generally. It is a far more extensive show than the 
Exhibition which was held last year at the Horti- 
cultural Hall, where, on account of the inadequate 
space, visitors were subjected to great discomfort. 
To those who visited that Exhibition and who found 
it impossible to see anything properly on account of 
the crush, it was evident that the next Exhibition 
would have to be held in a more commodious building. 
During the last twelve months many more people 


FOUR - VALVE RECEIVING SETS 


Company have a difficult job, for public taste with 
regard to music varies considerably. A very good 
scheme was, however, referred to by Dr. Eccles at a 
recent meeting of the Radio Society of Great Britain. 
In order to give more general satisfaction, Dr. Eccles 
explained, one of the American broadcasting stations is 
sending out two transmissions simultaneously, with 
a difference in wave length of 50 m. In one case 
high-class music is transmitted, whilst in the lower 








In view of the fact that the Exhibition was only 
opened on Thursday, November 8th—the day before 
the publication of this issue—we cannot go very 
amply into details in the present article, but the 
following brief notes on some of the exhibits may 
nevertheless prove of iaterest. 

The receiving sets shown by Burndept, Limited, 
are very beautifully finished. The receiver shown in 
Fig. 1 is the company’s well-known ‘* Ethophone V.”’ 
four-valve receiver, the last valve being a power 
valve, and the set is provided with a 
for use when trouble is experienced from interference 
from ships’ wireless installations, land stations, &c., 
The valves in these “‘ Ethophone ” sets are enclosed 
in the case, but they can easily be removed. The 
instruments are designed to give the highest efficiency , 
but they can be operated with perfect ease. The 
sets are, of course, suitable for working loud speakers. 
Another well-known type of receiving set made by 
Burndept, Limited, and shown at the Exhibition, 
is illustrated in Fig. 2. The last stage of audio 
amplification on this receiver is now also a power 
stage, and works with a LS5 or LS3 valve. Of 
course, the use of these valves results in the produ 
tion of a large volume of sound. At the same time, 
the makers state, the quality of speech or musi: 
is in no way impaired. Besides these and other r 
ceiving sets, the company is showing component 
parts, such as coil holders, crystal detectors, loud 
speakers, &c. The ‘“* Ethovox ”’ loud speakers mac: 
by the company are very handsome instrument 
and they are claimed to be capable of dealing wit! 
a considerable amount of power without producing 
distortion. A new instrument, recently designed by 
the company, is the public address unit, which enable« 
anyone possessing a receiving set capable of working 
a loud speaker to address large audiences. Two views 
of a coil holder are shown in Figs. 3 and 4. Gearing 
is employed for shifting the coils, thus ensuring 
smooth action and enabling fine adjustments to b: 
made. ‘The ratio of the gearing is 5 to 1. Other 
exhibits of interest are the Burndept crystal detector 


a selector ” 





FIGS. 3 AND 4—BURNDEPT COIL HOLDER 


have becoiue interested in wireless telephony. Aerials 
have been erected all over the United Kingdom, and 
even schoolboys now talk learnedly about capacity 
and inductance. 

the last Exhibition there has also been a 
considerable increase in the number of wireless 
manufacturers, and it is to be hoped that the new 
industry will proyide sufficient work to keep them 
all going. Listening-in is, of course, mainly a winter 


Since 


wave length Jazz and similar music is sent out. 
This idea seems to us to be a very excellent one, 
and the scheme should do much towards making 
broadcasting really popular. 

To what extent wireless telephony appeals to the 
average engineer we do not know. It is certain, 
though, that engineers in common with others 
welcome any development that will minimise un- 
employment. Apart from this, however, wireless 








FIG. 5 CRYSTAL DETECTOR 


with micrometer adjustment—see Fig. 5—inte: 
valve transformers, anti-capacity switches, precision 
condensers, vernier condensers, &c. 

The crystal receiving set shown in Fig. 6 is one of 
the exhibits of the Sterling Telephone and Electric 
Company. This is a variometer-tuned instrument, 
which is capable of receiving broadcast telephon, 
within a range of about 30 miles, and also the Paris 
time signals. The semi-automatic crystal detecto: 








FIG. 6-STERLING CRYSTAL SET 


hobby. When the bright days arrive people natur- 


off in trade is to be expected. In America, where 


FIG. 7—STERLING SINGLE-VALVE SET 


FIG. 8—STERLING TWO-VALVE SET 


communication is of very great interdést from a| fitted to the set permits of rapid adjustment, and 
ally seek other forms of amusement, and a falling | scientific point of view, and those with scientific | as it is totally enclosed oxidation of the contact 


instincts can scarcely ignore wireless work altogether. 


point and crystal is avoided. The instrument— 


broadcasting stations have been in existence longer | At the Exhibition every class of wireless enthusiast | shown in Fig. 7—is fitted with a dual amplification 


than they have been here, this drop in the demand 


|is catered for. 


There are exhibits which appeal to 


for wireless goods during the summer has been very | those who are only interested in wireless telephony 


pronounced. 
that broadcasting has’ come to stay, and if public 


| high and low-frequency valve, and a crystal detector. 
| The valve is of the dull emitter type, and works at 


Still there seems to be little doubt | purely from the point of view of amusement, and | a pressure of 1.8 volts. The range of the instrument, 
‘also exhibits which will attract the investigator. 


' when used for broadcast reception, is about 100 miles, 
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and the wave length range is about 280 m. to 2800 m. 
The instrument is equipped with two variometers, 
a semi-automatic crystal detector, a drum-type switch 
for controlling the wave length range, and a filament 
resistance. Another of the Sterling Company’s 
exhibits is the set shown in Fig. 8. This is a two- 
valve receiving set, and is claimed to be suitable 
for the reception of broadcast speech or music either 
from local or distant stations. The first valve is a 
high-frequency amplifier, and the second valve a 
detector. The anode circuits are coupled with a 
reaction unit, which introduces reaction in an effective 
manner. The set is fitted with a patented metal 
panel, which prevents hand capacity. The variable 
condenser for the tuned anode has specially shaped 
yanes, which gives a uniform wave length variation, 
and fine tuning is made possible by a vernier adjust- 
ment. The aerial circuit is tuned by means of a 
variometer, and provision is made for inserting 
plug-in coils, and different anode reaction units 
suitable for wave lengths other than those of the 
British broadcasting stations. 

Among the exhibits of Siemens Bros., of Woolwich, 
ix a three-valve receiving set, which has been designed 














FIG. 9 VARIOMETER ROTOR AND VALVE HOLDER 


with a view to minimising interference. The trans- 
missions of the nearest stations, it is said, can be 
cut out, and those of other stations received without 
any interference. Besides the usual arrangements 
for tuning the set, a loosely coupled closed secondary 
ircuit is provided, and in order to facilitate the 
reception of distant transmissions or receptiod when 
no interference is experienced from a nearby station, 
arrangements are made to enable the operator to 
use the aerial circuit alone. The third or low- 
frequency valve can also be cut out if desired. One 
of the other valves acts as a detector, and the other as 
a high-frequency amplifier. The tuner has a wave 
length range of from 300 to 2800 metres and, there- 
fore, covers all the British broadcasting wave lengths 
and those of the French stations. As the apparatus 
is designed so that it can be used with a tuned closed 
cireuit coupled to the aerial it is very selective. Two 
circular switches, each having ten studs and operated 
in conjunction with two condensers, enable the two 
circuits to be adjusted for different wave lengths. 
\ vernier condenser is also provided in the closed 
cireuit for fine tuning. There are also two change- 
over switches for connecting the condensers in series 


siderably increase the volume. Other Siemens 
exhibits consist of loud speakers, wound for different 
resistances, inductance coils, headphones, lightning 
arresters, and dry cells. An interesting section of the 
stand is that devoted to ebonite, where all the 
ingredients used in the manufacture of this substance 
are shown. Samples of ebonite parts for wireless 
apparatus are also on view, such as valve holders, 
variometer rotors, &c. Examples of two of these 
parts are shown in Fig. 9. 

Besides a collection of the well-known fixed and 
variable Dubilier condensers, the Dubilier Condenser 


Company, Limited, is showing various other acces. | 
sories for use in the construction of valve sets, such 


as grid leaks, anode resistances, ‘‘ Duncan ” condens:rs 


box in a vertical position, and the directional pro- 
perties of the aerial naturally make it necessary for 
the aerial to point towards the transmitting station 
it is desired to receive. All external connections are 
made to terminals, and several telephones may be 
| used, although only one pair is supplied with the set. 
A Heterodyne Wave meter is another of the com- 
pany’s products designed to meet the requirements 
of the amateur and experimenter. The wave-length 
| ranges of the different coils are controlled by a .001 
precision variable condenser. The set has a wave 
| length range of from 150-4000m. The high-tension 
battery consists of suitable dry cells, which are 
incorporated inside the instrument. A pair of high- 
resistance telephones are included in the plate circuit 

















FIG. 12--GENERAL ELECTRIC COMPANY'S TWO-VALVE RECEIVING SET 


for enabling the house wiring to be used as a receiving 
aerial, special types of screened variable condensers 
for use as precision instruments, and a new anti- 
capacity switch. This new switch—which is shown 
in Fig. 10—has been designed with a view to reducing 
the capacity to a minimum, and is, therefore, suitable 
for controlling the valves of receiving sets, and 
especially high-frequency valves. The grid leak 
resistances are designed for use with the company’s 
well-known grid condensers, and the resistance is said 
to remain at a constant value under all working 
conditions. Tests have shown that they will with- 
stand a pressure of 100 volts. The anode resistances 

see Fig. 1l—are made with resistances between 
20,000 and 100,000 ohms, and as when in use they 
may be called upon to pass from 1 to 2 milliampéres 














FIG. 10—-ANTi-CAPACITY SWITCH 


or parallel with their corresponding inductances. 
The grid potential of the high-frequency valve can 
be adjusted by means of a potentiometer, whilst 
the plate circuit of the high-frequency valve is tuned 
to the wave length of the incoming signals by means 
of a ten-point switch and tuning condenser. In the 
plate circuit of the rectifying valve there is a reaction 
coil which is coupled to the tuned inductance of the 
plate cireuit of the high frequency valve. A two- 
way switch is provided for varying the inductive 
valve of this coil, whilst the coupling can be varied 
by means of a handle on top of the cabinet. All the 
valve filaments are controlled by means of separate 
rheostats, Another instrument shown is a two-valve 
low-frequency amplifier, which, by means of a switch, 
can be made to act as a single valve amptifier. The 
amplifier can, of course, be used in conjunction with 
the Siemens ordinary receiving sets, and will con- 


FIG. 11—ANODE RESISTANCE 


they are tested at a pressure of 200 volts. As shown 
in Fig. 11, these anode resistances are supplied com- 
plete with spring contact clips. 

A portable wireless receiving set, shown by the 
Marconi Scientific Instrument Company, Limited, 
is one of the company’s most recent products. It is 
entirely self-contained, the aerial being in the form 
of a loop, which is arranged inside the lid of the box, 
and the batteries and telephones are fitted in special 
compartments. 

An accumulator of the non-spillable type is pro- 
vided, thus simplifying transport. The case, which 
measures 20in. by I4in. by 6}in., is made of the best 
quality leather, and is fitted with a strong handle 
and locks. There are six valves of the “ V. 24’ type, 
three of which are used for high frequency amplifica- 
tion, one as detector and the remaining two as note 
magnifiers. The set is worked with the lid of the 


so that the instrument may be used as a receiving 
or transmitting wave meter. A buzzer is provided 
so as to produce tonic train if required. The com- 
pany’s five-valve cabinet receiving sets are designed 
for those who require the utmost sensitiveness 
combined with simplicity of operation. They are 
capable of receiving all the British Broadcasting 
stations, also foreign telephony stations, and on 
favourable occasions some of the American broad- 
casting stations can be clearly heard. The valves 
are of the ““ V. 24” type. Two of them are used for 
high-frequency amplification, one acts as a rectifier 
and the remaining two are note magnifiers. The 

















FIG. 18—-PORTABLE LOUD SPEAKER 


latter two valves are connected through a _ three- 
position barrel switch so that three, four or five 
valves can be used at will. A change-over switch 
is also provided for switching on to headphones or 
loud speakers. All the filament resistances are 
controlled by means of a main filament rheostat 
which also serves as a switch. The instrument is 
enclosed in a well-made cabinet, with folding doors, 
which can be locked when the instrument is not in use, 
The two and three-valve instruments are similar in 
design to the five-valve set. Cabinet sets are produced 
in Jacobean, Chippendale, Sheraton and other styles. 

The General Electric Company's exhibits comprise 
a complete range of ‘ Gecophone’’ broadcasting 
receivers, including, among others, two crystal sets 
and a two-valve set—as shown in Fig. 12. This is 
a panel set, which is either sold complete or in parts, 
so that the set can be built up at home. The company 
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| 
is also showing a very handsome four-valve cabinet | 
receiver set, complete with a loud speaker and | 
batteries. There is also a five-valve set. A new | 
loud speaker made at the cempany’s Peel-Conner 
Coventry works is shown, and a complete range of | 
component parts for receiving sets, aerial equipment, | 
a rejector unit and power amplifiers, are exhibited. 
Alfred Graham and Company are showing a good | 
collection of their well-known Amplion loud speakers 
which, as all people who are interested in wireless 
telephony know, are very widely used. The so- 
called Junior loud speaker, which is sold at a low 
price, is undoubtedly a very satisfactory instrument. 
Various other models are, however, now made. 
A more elaborate model is the ‘‘ Amplion Junior de 
Luxe "’ which, whilst provided with the same electro- 
magnetic system as the cheap instrument, is con: | 
structed on more elaborate lines, and has an electro- 
plated base and a wooden horn. We cannot deal here | 
with all the handsome loud speakers which are now 
manufactured by this firm, but the firm’s new portable 
loud speaker—shown in Fig. 13— is of special interest, 
and is well worthy of inspection. It has been de- 
signed especially for use outdoors, although there is, 
of course, no reason why it should not also be used 
in the home. When packed in its case, together | 
with a telescopic tripod and leads, the loud speaker | 
can be carried about with perfect ease, and when it is | 
required to use the instrument it is fixed to the stand 
in the same way as a camera. The height can, of 
course, be adjusted to suit requirements. 





Obituary. 


MAURICE LEBLANC. 


THE death of Monsievir Maurice Leblanc, at the age 
of sixty-six years,is reported as having taken place 
in Paris on October 27th. 

Monsieur Leblane received his early technical 
education at the Ecole Polytechnique in Paria, and 
for the first ten years after leaving that institution; 


in 1878, he served as an engineer, first with the 


|it may be said in passing, had four years previously 





Compagnie des Chemins de fer de Est, and then 
with an industrial firm. During that period he had 
not much leisure to pursue the natural bent of his | 
mind, which was in the direction of scientific research. 
Yet he found time and opportunity to contribute 
several valuable articles to.La Lumiére Electrique, 
among which may be cited “‘ Etude sur la trans- 
mission électrique des impressions jumineuses ”’ 
(1880); “ Etude sur la traction électrique (in col- 
Jaboration with Monsieur Marcel Deprez, 1885) ; “‘ Du 
réle de la tension superficielle dans les phénoménes 
physiologiques * (1886) ; and “ Etude sur le téléphone | 
multiple ” (1886). | 

In 1888 he definitely adopted the profession of 
electrician. At that period there were many elec- | 
trical problems calling for solution, and he applied | 
himself to their investigation. He first of all studied 
the question of alternating current motors and 
devised a machine with revolving brushes, which, | 
however, he did not attempt to develop commer- 
cially, although, as he remarked later in life, he always 
regretted not having done so, and after a lapse of | 
thirty years he stated that he fully believed that it 
was the best that had been invented. Monsieur 
leblane next turned his attention to the use of 
condensers in connection with alternating current 
motors. Tesla, in 1889, had produced his first 
commercial induction motors, but he had used as 
many wires as there were phases in the current he 
employed. He—Leblanc-—had discovered that if he 
applied condensers to a monophase circuit it delivered 
leading current. He alse found out that, if condensers 
were inserted im etecu\t2 connecting two points in the 
same network, monophase current could be converted 
into polyphase currents without the use of energy- 
consuming resistances. The idea came to him to 
utilise this diseovery in order to do away with the 
multiplicity of wires which Tesla found it necessary 
to employ for his polyphase motors. He discovered, 
however, that resonance effects were set up in the 
circuits and that much higher potentials, which 
resulted in frequent accidents, were experienced. 
So he gave up the use of condensers and turned his 
attention to designing phase advancers, which he 
claimed to be the first to produce, and with which he 
appears to have had success as early as 1898. They 
were, however, not at the time eagerly taken up by 
the industry because, as he explained it, the central 
stations of that day were employed in supplying far 
more current for lighting purposes than for driving 
motors, or, to use his own words, “les stations 
centrales desservaient avaient a fournir beaucoup plus 
de courants wattés que de courants déwattés.”” 1n fact, 
he was some twenty years before the times in this 
direction, and he was distinctly chagrined when phase 
advancers did come into use that he received no 
credit for their discovery. 

Other electrical matters with which his name is 
connected were :—(a) The invention of what he called | 
‘ Circuits amortisseure” to prevent alternators when | 
run in parallel getting out of step; (b) compound 
alternators ; (¢) harmonics extinguishers; (d) fre- | 
quency changers; (e) rotary converters; and (/) 
yarious types of transformers. In connection with | 


| to that of the best types of piston air pumps. 


| cireumstances. 


| to have made the most successful application of it.’ 


|in the capacity of works manager, director, and, 


one or other of the foregoing he took out various 
patents, some of which, at any rate, were the property 
of ‘‘ La Société pour la Transmission de la force par 
electricité,”’ from which they were purchased in 1901 
by Mr. George Westinghouse on behalf of the Westing- 
house Electrical and Manufacturing Company and of 
the General Electric Company, the latter of which, 


proposed to Leblanc that he should enter its service, 
an invitation which had not been accepted. This 
purchase of his patents brought Leblanc into direct 
contact with Westinghouse, an introduction which 
was to have a considerable effect on the life of the 
former, who was at once made consulting engineer 





|to the Société Anonyme Westinghouse at Paris. 


Subsequently he entered the service of the great 
American, and in doing so undertook that his re- | 
searches should thence forward proceed in directions | 
entirely different from those he had hitherto pursued 


| and have for their object the founding of new indus- | 


tries. He, therefore, gave up the study of electrical | 
phenomena. 
It was while engaged at the Westinghouse works at | 
Havre in designing a domestic refrigerating apparatus | 
which would render houses in the tropics more com- 
fortably habitable for dwellers in temperate climates, | 
that Leblane stumbled upon the invention by which | 
he is most widely known. Westinghouse had stipu- 
lated that the cold must be produced without the | 
use of chemicals more or less noxious, or of fluid 


| under pressure, and that the apparatus must be so | 


simple that “it could be worked by an old nigger | 
woman”! In the course of his investigations it | 
became evident that the medium which must be 
employed was water vapour, and that for the proper 
working of the apparatus there must be a condenser 
which would: give the highest vacuum theoretically | 
possible. Condenser makers laughed when asked to | 
produce such a thing, so Leblanc set himself to see 
whether or not he had demanded an impossibility 
when making the request. The story of his inves- 
tigations is too long to tell here. It must suffice to | 
say that by means of a special form of air pump 
comprising in a casing an element revolving at high 
speed and ejecting films of water at regular intervals, 
the steam and air in the condenser were enclosed 
between the films of water, with the result that a 
very high vacuum was produced. So high was it 
that, according to Leblanc, he and his fellow-workers | 
were astounded at it. “‘ Thereafter,”” he remarks, | 
“all our condensers produced the theoretical vacua.”’ | 
“* We had set out,”’ he adds, “‘ to produce an adjunct 
to a particular apparatus, and behold something had 
been discovered which had a wide variety of applica- 
tions, and which could show an efficiency superior 
It, of | 
all my studies, cost me the least trouble and occupied | 
the least time. Yet it has achieved the best result | 
industrially.” “‘ Truly,” he commented, “ the career 
of the inventor is full of disappointments! . . . 
Justice is not of this world!” Monsieur Leblanc’s 
investigations covered a far wider field than has been | 
indicated in the foregoing, but lack of space prevents | 
us referring to them in detail. 

Leblanc was, besides being a clever inventor and a | 
painstaking investigator, a man of very considerable 
insight and a philosopher. In the document which 
he prepared when seeking election as member of the 
Académie des Sciences he lamented that the calling 
of the inventor was but poorly paid, and stated that 
he would advise no one to choose it. “* A problem,” 
he remarked, “‘ appeals to us, and we find a solution 
to it. More often than not you cannot tell whether 
a trial has been worth the trouble until you have 
painfully evolved a lengthy, theory. You work at 
it with avidity for five or six weeks, and, nine times 
out of ten, the conclusion you arrive at is there is 
nothing in the view that you have held. If, by some 
extraordinary chance. you reach a satisfactory con- 
clusion, then you have to secure financial assistance, 
for industrial investigations are very costly. Finally 
you produce a machine which will work, and then you 
find yourself in the midst of commercial competition 
and face to face with conflicting interests ! ” 

“That is why,” he concluded, ““I have always 
envied the lot of those who can devote themselves 
to purely scientific researches, and, if I have not been 
able to do that, it has been because of the force of 
I should have been prouder to have 
discovered the most unimportant phenomenon than 


| 


WILLIAM HENRY SAVILLE CRAVEN. 


WE regret to have to announce the death of Mr. 
William Henry Saville Craven, of the well-known firm 
of Craven Brothers, machine tool and crane makers 
at Reddish, near Manchester. Mr. Craven was the 
son of William Craven, one of the founders of the 
firm. He commenced his career with the firm forty- 
eight years ago, passing through the various depart- 
ments of the works and gaining an intimate know- 
ledge of the business of which he subsequently acted 


for the past twenty years, as chairman and managing 
director. His activities were not altogether confined 
to the mechanical side, for the new works at Reddish, 
which represent an admirable example of a modern 
workshop design, were built under his supervision. 
He was also largely responsible for the design of the 





carriage and wagon works at Dukinfield for the Great 
Central Railway, which were built under his super 
vision, as well as the new locomotive works for the 
South Manchurian Railway, Dairen, and others 
Mr. Craven was actively associated with the iron and 
coal industry, having served on the board of the 
Staveley Coal and Iron Company, Limited, Cheste: 
field, for many years. He was a member of both the 
Institutions of Civil Engineers and Mechanical 
Engineers. His health broke down about two years 
ago, since which time he has been unable to take the 
same active part as hitherto, but he nevertheless 
attended the works daily and kept in close touch 
with business affairs. His death occurred at Sheffield 
on the 30th ult. quite unexpectedly, after attending 
a directors’ meeting. 








Aircraft Design. 


IN a paper read before the Manchester Association o/ 
Engineers on October 26th, on * Aeroplane Design,’ M: 
Roy Chadwick says that only about thirteen years ayo 
makers of aeroplanes were elated if they turned out « 
machine which would fly satisfactorily with the pilot anit 
a limited amount of fuel on board, whereas at the present 
time no fewer than eight different types are being built 
for military purposes, seven types for naval purposes, 
and at least four types for commercial work. The militar, 
types include the following :—{1) Single-seater scout : 
(2) two-seater fighter and photographie machine . 
(3) three-seater reconnaissance machine; (4) single 
engined day bomber; (5) single-engined night bomber 
(6) twin-engined night bomber ; (7) and (8) single: 
and double-engined ambulance machines. Naval ai: 
craft ineludes : Single-engined ship fighters ; three 
seater fleet reconnaissance ship aircraft; fleet gunner) 
spotters ; single-engined torpedo carriers: single-engin« 
seaplane ; single-engined flying boats; and large twin 
engined flying boats. Under the heading of com 
mercial aircraft, the author mentions single-engined high 
speed passenger and goods machines; twin-engine: 
medium-speed machines for passengers and goods ; smal! 
“ joy-ride ’ machine ; and forest survey and fire patrol 


| aircraft. 


On the subject of all-metal aeroplanes, the author says 
that tubes are unsuitable for main plane spara except for 


i x 3 x 
Steel Spar Sections. 


Bonk 


“Tee Encmece” Swam Sc 


amall machines, because for a given weight « large diameter 
of tube with very thin walls must be used in order to obtain 
an efficient section modulus to resist bending, and on these 
lines the limit of stability is soon reached. He says it 
has been found in practice that the diameter must not 
exceed sixty times the thickness if the full strength of the 
material is to be realised. It was, therefore, necessary 


| to evolve special corrugated sections built up from high 


tensile steel strip from 12 to 28 thousandths of an inch 
thick. The great difficulties in producing these sections 
are to avoid premature crinkling of the free edges at a 
low stress, and to maintain the stability of the webs under 
heavy end thrust. To overcome the former difficulty the 
free edges are either curved-in sharply or turned down ax 
far as possible towards the neutral axis, where the bending 
stresses are a minimum. 

The following methods have been adopted for main 
taining the stability of the webs :—({1) Reduction of depth 
toa minimum. Section Nos. 2,7 and 8. Section 8 has same 
web as No. 3, .01Sin. thick, and although of greater dept! 
is amore efficient (2) Riveting two webs together 
along centre line as in Nos. 1,4 and 5. This is the principle 
of two drunken men holding each other up. (3) Cone 
necting together at intervals. This is done in the case of 
sections 1 and 9 by small distance tubes and when neces 
sary with section No. 7, by means of bulkhead diaphragms. 
(4) Introduction of longitudinal diaphragms, as in No. 6 
This appears to be the most suitable method for large 


spars ; 

A great amount of research work has now been carried 
out on the development of corrugated steel spars anc 
wings are now produced in steel as light and strong as the 
wooden ones. Mr. Chadwick says it seems probable that 
before long all machines required to operate under varying 
climatic conditions will be built entirely of steel. 

Prior to the meeting at which the above-mentioned 
paper was read, the members of the Society had an oppor- 
tunity of inspecting the works of Crossley Motors, Limited, 
Openshaw, and A. V. Roe and Co., Limited, Newton 
Heath. At the former works the members were met by 
Sir William Letts. They were enabled to view the whole 
of the processes involved in the manufacture of motor 
ears and aeroplanes, and were favourably impressed by 
many of the machine tools in use at the former works. 
Some of the most original tools for special purposes have 
been built in the works, such, for instance, as a multiple 
drilling machine for gear boxes and engine cylinder blocks, 
worm gear cutting machines, &c. One of the machines 
seen is capable of drilling sixty-five holes at one setting 
with the aid of a simple jig. The employment of jigs 
on boring and milling machines was noted, as well as the 
thoroughness of the methods employed in the balancing 
of the moving parts of the engines, such as the connecting- 
rods and crank shafts. At the aeroplane works the 
processes employed in building flying machines of all 
sizes and types up to the latest bombing machines weighing 
6 tons, fitted with 675 horse- power engines, were inspected, 
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Railway Matters. 


Ram and road communication between the mainland 
and the Isle of Sheppey was restored on the Ist inst. 
by the re-opening of the river Swale bridge. 


‘He Southern Railway Company's station at Elephant 
and Castle was badl y'damaged a fire that broke out 


in the stables under the we night last. 


(COMMENDABLE tevin sented the formal proceedings 
of the Institute of on Monday evening last. 
Within a few minutes of ing, the new President, 

Joseph Broodbank, cal upon Major T. Salkield 
deliver his lecture, illustrated by lantern slides, on 
\ Transport Adventure in Persia,”” At its close, a very 
hearty vote of thanks, proposed by Sir Henry Maybury, 
was given to the lecturer, 

(ne report of the New Zealand Government Railways 
for the year ended March 31st last, states that the sixty- 
nine automatic signals on the 21 miles section between | 
Wellington and Upper Hutt are working satisfactorily. 
lhey have proved their reliability and been of material | 


Siu 
t? 


assistance in facilitating traffie movements. It has been | 
decided to substitute electric lighting for gas ilumination | 


on the Auckland-Wellington express trains. 


\DDRESSING a meeting of railwaymen at Hammersmith 
last week and referring to the attack on their pay, Mr. 
J. H. Thomas asked them to keep their heads and apply | 
smmon sense to the situation. A cireular had been issued 
by the London Council of the N.U.R—to all branches, | 
and some of the names attached to it were those of men 
who ought to know better. A resolution had been 


instructing him not to sign any report of the National | 


Wages Board that adversely affected railwaymen’s con- 
ditions. 
weaken and cripple his position and render him unable 
to speak plainly and fairly. 


IN our obituary notice of Mr. H. A. Ivatt last week, 
we said that after his apprenticeship he became an ordinary 
fireman and “ must have discharged the arduous duties 
well; for, in the latter part of the twelve months he 
served in that capacity, he was employed on fast express 
trains running north and south of Crewe.” In this associa- 
tion, it may be remarked that Mr. Ivatt was the fireman 
of the limited mail whieh followed the tourist train that 

une to grief at Wigan early in the morning of August 

2nd, 1873. He gave evidence before Captain——ater Sir 

Heury Tyler, and that officer's report spoke of him 
a highly intelligent witness.” 


ACCORDING to the Board of Trade returns, the value 
of the railway material exported during the nine months 
ended September 30th last was as follows, the corre- 
sponding figures for 1922 and 1921 being added in brackets : 
,597 (£3,783,202, £5,924,294) ; rails, 
2,218,421); carriages, £770,698 
wagons, £2,272,359 (£2,587,740, 
axles, £724,174 (£985,356, 

1,379,012) ; and axles, £455,302 (£328,363, 
£1,017,811); chairs and metal sleepers, £734,489 
£1,661,251, £973,931); miscellaneous permanent way, 
£838,153 (£1,087,939, £2,003,272) ; total permanent way, 
{4,865,077 (£6,154,383, £7,780,712). The tonnage of 
rails exported was 208,780 (193,020, 107,838), and of the 
chairs and metal sleepers, 64,337 tons (117,916, 40,726). 
During the month of September, locomotives to the value 
of £80,461 were shipped to India, £18,300 to South Africa, 
£18,085 to Australia, and £66,579 to countries other 
than British possessions or South America. Rails to the | 
value of £62,185 were, during the same month, shipped 
to India, £64,642 to South Africa, £16,341 to British West 
\frica, £16,733 to the Argentine, and £140,894 to the 
other countries just referred to. 


THE total cost of the extensions of the City and South 

London sanctioned by the Act of last Session is estimated 
a! £6,000,000, and work will be provided, ineluding that 
in hand, for between 25,000 and 30,000 men for two years. | 
The extension from Clapham Common to North Morden | 
covers a distance of over 5 miles, and a commencement, 
it is hoped, will be made in about a month’s time. For | 
4} miles the railway will run in tubes; and seven new 
stations have to be constructed at Nightingale-lane, 
Balham, Trinity-road, Tooting-broadway, 
South Wimbledon and North Motden. The last will 
a surface station, and the others The 
tunnels of the extension are to be driven by @ new 
type of electric rotary excavators, designed to earry out 
20ft. to 25ft. of tunnelling a day, and it is hoped.that the 
new line will be completed by the middle’ of 1925. A 
2min, service is scheduled, bringing Tooting within 
25min. of the Bank and Pi illy-cireus, and South 
Wimbledon within 33 min. of Moorgate. Provision will 
he made for carrying fifty million passengers a year, and 
at North Morden car sheds and repair to deal with 
250 cars are to be built. If the date for the opening can 
he adhered to, a “ record " will be set up in tube railway 
¢ »nstruction. 


SPEAKING at Swansea last week, the Prime Minister 
stated that he had been informed by the chairman of 


Locomotives, £2,117 
£1, 876,411 (£1,950,135, 

1,306,315, £1,155,576) ; 
£4.357,148): wheels and 
tires 
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the London, Midland: and Seottish Railway Company 
that, in addition to eurrent work costing £4,000,000. 
the company would anticipate its fut uirements 


by shortly placing orders to the value of £10,000,000, 
for locomotives, carriages, wagons, rails, construction 
work and tools. Its workshops at Crewe, Derby, Horwich, 
EKarlstown, Wolverton, Newton Heath, St. Rollox, 
Kilmarnock, &c,, would be on full time, and thus 
benefit the towns! in which they were situated. Some 
important widenings are to be put in hand, of which 
the most interesting: is the provision of four lines of way 
between Crewe and Weaver Junction, where the line | 
to Liverpool leaves the main line to the North. Thirty 
bridges are to be rebuilt and strengthened, and Tilbury | 
Dock, Warrington and Bangor Stations are to be recon- | 
structed. The adjoining Victoria and Exchange Stations | 
in Manchester are to be combined. It is hoped shortly | 
to proceed with the electrification of the lines between | 
Manchester and Oldham, Shaw and Royton. New steamers | 
are to be built for the services between Goole and the | 
Continent, and a new ferry boat is to be placed on the | 
Tilbury and Gravesend route, 





| 


He would not follow a blind policy that would | 





Notes and Memoranda 





Axsovut 45 per cent. of the world’s production of fixed | 


inorganic nitrogen is used for fertilisers ; about 
cent. for making nitric, sulphuric and other acids ; ; and 


and miscellaneous products requiring nitrogen. 


existing plant into the new Ford factory in Ontario all 
the machines shall be equipped with individual eleetric | 


rse-power up to 75 horse-power. 
with 230-volt direct current. 


Tue American Bureau of Standards has received a 
number of specimens of typical enamelling castings, and 
these are now being enamelled with several commercial 
cast iron enamels. The chemical analysis of the castings 
has been made, and the Bureau also proposes to make up 
a al bodies of cast iron in its metallurgical department. 

he specimens thus obtained will also be analysed chemie- 
ally and enamelled. An attempt will be made to correlate 
the blistering of the enamel and the chemical composition 
of the cast iron, with the object of obtaining a ie com- 
mercial cast iron which will not produce 


THE co-operation of two large steel plants in Alabama 
has been obtained by the United States Department of 
the Interior for experimental work in taking gas samples 
|from the mantles of two commercial blast - furnaces. 
These companies have signified their willingness to drill 
| holes through the shell and lining of their furnaces to 
permit taking gas samples from a number of elevations of 
| the mantles. These samples will be used in a study of the 
reactions taking place in the stacks of commercial furnaces. 
The work is being done under the direction of the Min- 
neapolis Experiment Station of the United States Bureau 
| of Mines. 


In a discussion of the relative merits of electrolytic and 
atmospheric oxygen for blow-pipe purposes, Industrial 
Gases says that extensive experiments show :—{1) If 
the quality of the oxygen is the same, the results obtained 
should be identical whether electrolytic or atmospheric 
oxygen is used. (2) A superiority of 0.5 per cent. in the 
quality of oxygen represents a saving of about 10 per cent. 
in the quantity. This difference does not, however, 
appreciably affect either the speed or the quality of the 
cut. (3) As between electrolytic oxygen of 99 per cent. 
purity and atmospheric oxygen of 98.5 per cent. purity 
the price of gas is the only important factor. If that is 
the same, then the electrolytic oxygen has a 10 per cent. 
advantage. These observations apply only to modern 
motor-driven cutting machines. 


They will be supplied 








THE engineers of the United States Bureau of Mines 
claim to be able to make iron successfully in a small 
furnace stack only 20ft. high, and the tests show that a 
considerable part of the stack is inactive, so far as reducing 
effect of the furnace gases or the ore is concerned, between 
the combustion zone and the zone near the top where 
reduction is actively going on. Since nothing happens in 
this part of the stack, if the same conditions hold true in 
commercial blast-furnaces, the present tall stack univers- 
ally employed could be shortened, thus reducing cost of 
| construction, and size and cost of equipment, such as the 
blowing engines that drive the furnace. Further work 
is being vigorously pushed with the object of co-relating 
the experimental results with those obtained in commercial 
furnaces. The furnace has a hearth diameter of 20in. 


In a study of transmission of heat through steel pipes, 
being -conducted at the Pittsburgh and Minneapolis 
stations of the United Ststes Bureau of Mines, work on 
several sizes of steel pipes, calorised and plain, has been 

Further tests will cover 2in., 4in., and Gin. 
pipes. Air velocities and temperatures in the heating 
chambers, as well as the size of pipes, are being varied over 

jate ranges. Temperatures are being measured 
| in the centre of the pipes and in the heating chamber lin. 
| and 2in. from the outside wall. It has been found that 
steel pipes offer a higher resistance to the transmission of 
heat after calorising than before. Under the conditions 
of the test but slight effect was noticed on the calorised 
pipe, while the plain steel pipe oxidised quite readily. 
The results obtained furnish a basis for the design and 
construction of preheaters. 


DvuRtNe recent years the A.E.G. Company of Berlin has | 


made a number of careful investigations with condenser 
tubes in order to determine the best alloy and the best 
method of preparing the tubes from the alloy. The tubes 
in German practice are used either tinned or without tin 
coating. If tinned, the coat was made before the war 
from pure tin ; during the war and in the first years after 
the war an alloy of 30 per cent. lead and 70 per cent. tin 
was adopted for the coat. The practical experiences of the 
A.E.G. have shown that, besides the composition of the 
alloy, the manner of producing the tubes is of the highest 
im Especially must the surface of the tubes be 


about 25 per cent. for making dye-stufis, fine chemic cals | 


Ir has been decided that in the process of moving the | 


motors. As many as 2700 machine tools are involved in | } 
the change, and the output of the motors will range from | 


A NEw discovery of gold is reported from Wilge River 


30 per | drift in the Transvaal. 


Work is about to be started on the development of 
3000 acres of coal measures at Maitland, New South Wales, 
and a company, with a capital of £1,000,000, has been 
formed for the purpose. 


A corTrron ginnery started at Gondola, South Africa, 
@ company of British farmers, will deal with about 
bales this year, says a Beira message, but anything up 

é 5000 bales may be produced next season. 

Tue Pioneer says that good progress is being made with 
the erection of a high-speed wireless installation to operate 
between Rangoon and Madras, and it is hoped that the 
scheme will be in working order before the end of the year, 


AccoRnDING to a ¢able from Tokyo negotiations are 
proceeding for the by the Japanese Government 
of 1500 tons of naile and 5000 tons of zinc plates from 
Great Britain and. 2,500,000 cubic feet lumber from 
Canada for reconstruction work. 

It is that the St. Regis Pulp and Paper Com- 
pany, which.has important mills at various points in the 
province of Quebec, is contemplating the establishment 
of a pulp mill at Cap Rouge, near Quebec City. The cost 
of the mill, it is said, will ‘reach over 4,000,000 dollars. 


of 


Tue coal traffic at Lourengo Marques, Portuguese East 
Africa, where the new British-made coal-handling plant 
has recently been completed, is rapidly developing. 
During one week in October 16,164 tons were exported 
and 8855 tons bunkered. Eleven vessels entered the port 
and nine cleared. 


A LAaRGe central electric power station has now been 
completed at Ellamaa, Estonia, and within the eourse 
of a week or so will supply electric power to the State 
Railways between Reval-Hapsal-Baltiski, the wireless 
station at Hapsal, the towns of Reval and Hapsal, and 
various other places. 


OrrictaL reports on the production of the Rivadavia 
oilfield of Argentina show that the July production was 
39,750 cubic metres, which is roughly equivalent to the 
same number of tons, and is the largest production in any 
one month to date. From January Ist to July 31st the 
yield is given as 226,908 cubic metres. 





Iw order to avoid initial mistakes in the handling of the 
South African Union crops of maize and other grain on 
the elevator system, a selected party of Canadians, who 


| have experience in dealing with wheat in bulk at the great 


elevators at Fort William in Canada, has, according to 
the S. A. Mining and Engineering Journal, been engaged 
to visit South Africa. 


Four new bridges are to be built across the Murray 
River, Australia. The sites recommended are at Abbots- 


ford, Mildura, Euston and Gonn Crossing. The estimated 
eosts are: Abbotsford, £78,000; Mildura, £98,000; 
Euston. £131,000; Gonn Crossing, £49,000. The two 


former bridges would be used for road traffic only, and the 
two latter for both railway and road traffic. 


Ir is reported in the Argus that a farmer in South-West 
Africa, who was boring for water, struck a seam of coal 
from 13ft. to 15ft. thick, while another well spouted oil. 
A Government machine boring for water in the artesian 


| area near Mariental is reported to have struck a seam of 





coal about 13ft. thick at a distance of about 130ft, from 


the surface and about 130ft. above the artesian table. 


In view of the unfortunate experience of a number 
of Englishmen who have recently worked their way out 
to India in search of employment and have been dis- 
appointed on their arrival, states the Electrical Review, 
an official warning has been issued stating that it is highly 
undesirable for any Englishman to go out without first 
securing a definite post or having the prospect of pursuing 
& professional career. 

A GEOLOGICAL party which has been exploring the 
south and south-eastern parts of Colombia is said to have 
discovered its of platinum, gold, silver, copper, 
iron, and other minerals, and to have proved the existence 
of hydrocarbon d its. The geologists also discovered 
rich oil deposits in parts of the Putumayo basin, and ascer 
tained that the rivers could be easily made navigable 


| almost to the headquarters, which are not a great distance 


| 





well polished, as if there is any unevenness this results in 
forming nuclei of corrosion. The alloys that gave the best | 
results were the English alloy No. | Admiralty), and the | 
German alloy No. 1 (38 zine, 62 copper, no tin). 


AFTER many years of careful research work some 
engineers of the Marconi Wireless Telegraph Compan 
have designed an instrument for the use of the di 
The ordinary magnification of sound by means. of the 
thermionic valve presents little difficulty to the wireless | 
engineer, but the production of an instrument that is not 
too conspicuous, that is capable of giving fine control of | 
volume, and of eliminating extraneous sounds, 
at the same time being portable and reasdhably . 
has not been easy. The Otophone, whichis the name 
of the new instrument and which is briefly deseribed in the 
Wireless World, is enclosed in a leather attaché case, and 
it consists of a microphone valve amplifier and telephones. 
There is no need to talk at, or into, the microphone, which 
is fixed inside the the case. Any average sound within 
10ft to 15ft. of the instrument: is usually heard quite | well, 
and at lectures or in a church where the speaker's voice is 
raised, the instrument can be removed as much as ten 
times that distance, 





| at Quebec on October 10th, 


| the unification, as far as local conditions will permit, 


from the Departments of Narifio, Cauca and Huila. 


Tue Government of Bombay proposes, says the Jron 
and Coal Trades Review, to make it compulsory upon 
owners and users of boilers that there should be as boiler 
attendant a man of practical knowledge and experience 
in immediate and constant attendance on-all boilers in use. 
The qualifications required will be far less stringent than 
those necessitated. by the present first and second-class 
certificates, and it will be possible to employ men not of 
technical engineering education, but of practical know- 
ledge. If this is adopted, it will no longer be compulsory 
on the owners of the boilers to employ certified engineers 
as distinct from mere certified boiler attendants. 


Aw inter-Provincial Good Roads Congress was held 
and at it seven provinces 
were officially represented, the attendance including the 
Prime Ministers of Quebec, Ontario, New Brunswick and 
Prince Edward Island. Arrangements were made for 
co- -operation in highway construction and regulation. 
A committee will be appointed, consisting of officials 
of the Highway Department of each province, to secure 
of 
the laws and regulations relating to road construction 
and traffic. The committee will also consider means for 
effecting economy in the purchase and handling of road 
building materials, and obtain data concerning the methods 
and costs of road construction and maintenance. The 
Congress strongly urged the need of further Federal 
aid in the construction of highways, and recommended 
that the grant of 20,000,000 dollars, made some years 
since for this object, should be renewed by the Dominion 


Government, the expenditure to be spread over a term 
of years. 
gested as a means of raising additional revenue for highway 
construction and maintenance, 


A tax on petrol, used in motor cars, was sug 
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The Complexity «cf Natural Phenomena. 


ALTHOUGH it is quite commonly believed that in 


| the working out of all natural phenomena the forces 


and influences in action follow lines characterised 
by a grand and fundamental simplicity, it must be 
admitted that scientifically we have still remarkably 
little, if any, indisputable evidence that such is 
truly the case. The public faith in the funda- 
mental simplicity of Nature’s ways is complete, and 
even the scientific research worker, open-minded 
though he honestly strives to be, is frequently in- 
fluenced by the same belief, sometimes perhaps to 
an extent of which he may be wholly unconscious. 


| Faced with two alternative explanations of some 
| phenomenon, he will more often than not choose 


the simpler on no other grounds than because, in its 
simplicity, it appeals to him as being most in 


|accordance with his conception of Nature’s pro- 


cesses and ways. When, too, he “ fairs ’’ a number 
of plotted points to a smooth curve, he is influenced 
by the same primitive instinct, for he is tacitly 
assuming that any departure from simplicity 
revealed by his investigations is a reflex of the 
imperfections of his observational means rather 


| than evidence of genuine complexity in the forces 


' 


|at work in the phenomenon being studied. We 


|do right, no doubt, to encourage a spirit of mis- 


4 betore TWO | trust in our observations of Nature, to view with 


o'clock om Thursday afternoon (the day betore publication), | S¥SPicion, for example, “ proofs "’ of a new theory 
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By arrangement with Reuter’s Engineering Service, The 
@nginerr contains the latest news from all parts of the 





world which is likely to he of interest to engineers, 


second of are on the surface of a photographic 
But while such mistrust or suspicion is 
in general, desirable, scepticism should not be 
carried so far as to deny the possibility of any 


result being true simply on the grounds of its com- | 


plexity. Far from there being strong evidence in 


514 | tion. 





| 
pressure on the volume of a given weight of gas. 
Subsequently, it was discovered, when the experi- 
mental equipment was made more refined, that 


ras | no gas behaved in accordance with it, some, indeed, 
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THE HISTORY AND PROGRESS OF METALLURGICAL Waals equatson contained two constants, 


|which for any one gas really varied with the tem- 


3} | perature. It is on record that over thirty attempts 
513 | have been made to bring the equation into agree- 


;ment with observed facts. According to Dr. 
J. W. Mellor, one of the best of these attempts was 
that made by Dieterici. The mathematical expres- 
|sion of the law arrived at by this investigator is 
still more complicated than van der Waals’ equa- 
It contains as a factor a negative power of 
the base of the natural logarithms, and virtually 
| defies the formation of any precise mental picture 
|of the law. Even it is now known to be merely a 
| third approximation to the truth, for one of the 
“constants,” there is evidence for believing, 
decreases when the pressures become very large. 
The theory of elasticity abounds in illustrations of 
the fact that the apparently simple in Nature is 
really complex, although in this field the demon- 
stration of the absence of simplicity cannot be 
;made with much precision by reason of the rela- 
| tively gross nature of even the most refined 
| measuring appliances which have yet been evolved. 
|The most convincing example to be obtained is 
| perhaps that provided by an examination of the 
‘truth of Hooke’s law. The simple statement that 
|up to a point the strain suffered by a specimen of 
| matter is proportional to the stress applied to it, 
| has, it is now well known, to be qualified by many 
|reservations. For many materials it is not even 
approximately true, being, for example, notably 
inaccurate for cast iron, and for those substances, 
such as mild steel, to which it applies with fair 
| truth, it is now known that as our means of measur- 
|ing stress and strain are improved, the shorter 
becomes the range over which the “law ”’ can be 
| accepted as a satisfactory expression of the observed 
|facts. The inference must therefore be drawn that 
| with sufficiently refined means of observation, 
Hooke’s simple law would be seen to be lacking in 
precision and to require replacement by other 
approximations of increasingly complicated natures. 
It must not be forgotten that the measurement of 
strains with great accuracy is still scarcely possible. 
A mild steel specimen 5in. in length stretches less 
than one two-hundredth part of an inch at the 
elastic limit. To secure an accuracy of | per cent. 
we must therefore measure the strain down to the 
last twenty-thousandth part of an inch. Even 
|on Professor Dalby’s optical recorder, which mag- 
| nifies the extension ip the ratio of one to 150, the 
\determination of the strain at the elastic limit 
correctly to within 1 per cent. requires the image 
of the spot of light on the photographic plate to be 
|fixed with an error which must not exceed 
jone hundred and thirtieth of an_ inch. 
| Since departures from Hooke’s law can definitely 
| be detected in most metals, although no attempt, 
|s0 far as we are aware, has been made in any one 
instance to formulate them, the inference seems to 
be that the departures in question are at least of 
the order of 1 per cent. Other examples illus- 
trative of the essential complexity of the appa- 
rently simple might be given, but in order that 
| a just picture of the truth may be presented, it must 


| 
| 





favour of the ancient and still popularly held view | be observed that in at least one instance that which 
that Nature is fundamentally and essentially | appears simple would seem to possess genuiné 
simple, the ‘development of scientific observation | and fundamental simplicity so far as we can say 


seems ever more strongly pointing towards the | at present with any assurance. 


In Ohm's law it 


belief that at the core there is a state ot com- | is fairly certain we have the simple expression of 
plexity almost, it might seem, beyond the power of |a simple relationship, which actually does hold 


the human mind to probe and understand. 
With each neW refinement in our means of 
observation, we perceive that what we thought 





good in Nature. That law would be upset if it 
could be shown that the electrical resistance of a 
conductor preserved at a constant temperature 


simple is in reality complex, that what was once | were in any way dependent upon the current flow- 


readily grasped and easily capable of being formu- | ing in it. 
is really amenable to a | investigated at Clerk Maxwell’s suggestion at the 


lated into a simple “ law ” 
control of apparently ever-widening complexity. 
The simple gas equation P V = RT represented 
the truth to Boyle and Charles and their con- 
temporaries, for with the experimental equipment 


As long ago as 1876 this subject was 


Cavendish laboratory. It was found that if the 
resistance of a conductor was affected by the 
current flowing in it, it could only be so to an 
extent represented by less than the one million 


at their disposal it agreed, within the limits of | millionth part of its normal value per ampére of 


human fallibility, with observed facts. Moreover, 


| 


current traversing it. The exactness of Ohm's 


it had the merit of presenting an easily grasped |law and the experimental evidence adduced in 
mental picture of the effect of temperature and | support of its strict accuracy have since been 
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questioned by some people, but it still seems safe 
to say that the balance of opinion is in favour of 
regarding the law as a precise statement corre- 
sponding to a simple natural condition. 

The most striking feature revealed by these 
studies is the almost tantalising nearness with 
which Nature in very many cases approaches 
simplicity without, except in a few and possibly 
doubtful instances, ever achieving it. We know 
that water is only very slightly incompressible, 
but according to Tait the small departure from 
incompressibility has the very important effect 
of bringing above the sea level some two and a- 
quarter million square miles of land surface that 
otherwise would be submerged. We know that 
certain familiar reactions, such as the burning of 
sulphur, phosphorus, carbon and carbon monoxide, 
will not take place. or will do so only with great 
difficulty, even in’ pure oxygen if the substances are 
completely dry, and that only a minute quantity 
of moisture is required to restore what everyday 
experience has led us to regard as the “ correct ” 
behaviour of the substances. Is it possible that 
in these and similar facts we may perceive the 
working out of a principle which is also illustrated 
in Nature’s frequent departure from complete 
simplicity in the ordering of her phenomena? Is 
it possible that what appear to us as uniformity, 
simplicity and law are merely the mean representa- 
tions of a series of variations, and that the lack of 
uniformity, the complexity and the departure 
from law which we seem to be increasingly able to 





detect are in reality glimpses to one side of the 
range through which Nature’s controlling forces | 
vibrate ¢ 

| 


Engineers and the Future. 


It was pleasant to listen to the cheerful words 
of Sir Charles Morgan in his presidential address 
to the Institution of Civil Engineers on Tuesday 
evening. There is no denying the fact that engi- 
neers in all branches of the profession are depressed ; 
but Depression is an ill companion to work with, | 
und we shall all be the better for taking some of the 
optimism which Sir Charles offers to us and by 
endeavouring to look with some of his hopefulness 
towards the future. But future prosperity will not 
pay present bills, and it takes a deal of courage 
not to feel that the profession is really going to the 
dogs when month after month passes without any 
steady improvement. Even the account of the | 
rosy age of engineering, the ‘seventies, when, as 
Sir Charles told us, he began his apprenticeship 
in the bustle of railway development, and when the 
committee rooms of the Houses of Parliament 
were overwhelmingly full of work, might present 
« contrast calculated rather to increase than 
decrease our despondency were we to keep looking 
hack through the President's eyes to those indus- 
trious days and not follow him into his visions of 
equally prosperous years ahead. But that pros- 
perity will not come by the mere wishing for it ; 
engineers have got to make it for themselves. 
The past may repeat itself ; more likely it will not 
do so, and if engineers, particularly ‘“ Westminster ”’ 
engineers, are to enjoy once again such prosperity 
as was their lot fifty years ago, they may find it 
necessary to carve out new ways of development. 
‘* If I and my contemporaries,”’ said Sir Charles, 
“ who fought our early battles amid the prosperity 
and expansion of the ‘seventies, were complacently 
to shut our eyes to the seriousness of the present 
situation of junior members of the profession, we 
should be failing in our duty, and, I think, failing 
also in common sympathy and understanding. It 
is the part of such an Institution as our own to face 
the truth squarely and to do all that can be done, 
by organisation, encouragement and co-operation, 
to hasten that recovery of the whole profession to 
which we all look forward.” 

Sir Charles Morgan has been associated for very 
many years with railways, first as chief engineer 
of the London and Brighton and then as one of 
the directors of that company. Hence it was 
natural that he should turn his attention in his 
presidential address to the Metropolitan traffic prob- 
lem. He made no detailed suggestions for solving 
that problem, but was content with the happy 
view that ‘ whatever the solution may be, it will 
bring work to engineers. Developments of engi- 
neering have created the problem ; further deve- 
lopments will solve it.”” That view might almost 
be regarded as the essence of Sir Charles’s philo- 
sophy and certainly as the framework of his hopes 
for the future. For in another place, in answer to 
the question ‘‘ What lies ahead for the community 
in general and for our profession in particular ? ” 
he said; “* Science creates a need for science ; it 
solves one problem only to create another, which 





it solves in its turn.”’ A little doubt about the 
truth of that conclusion, as far as it is associated | 
with London traffic, would be excusable. Engi- 
neers have in fact done little, so far, to mitigate 
the trouble. They have, indeed, augmented the 
facilities for communication, but thereby have 
increased rather than diminished the congestion. | 
In that way their work has led to more work, but | 
it may quite fairly and seriously be asked whether 
the time has not come when the further develop- | 
ment of London should not be checked rather than | 
encouraged by the increase of traffic facilities. | 
Some years ago it was shown, if our memory | 
serves us, at a meeting of the Institution of Elec- 
trical Engineers, that every step in the progress 
of suburban traffic had increased the crowding 
of London. One has only to consider the condition 
at the present time to feel that whilst the develop- 
ment of methods of passenger transport compel 
the highest admiration, they have not materially 
reduced the severity of the problem. A more 
rational solution than the present one would be the 
establishment of a chain of nuclei some twenty 
to twenty-five miles from London, in which different 
industries might be segregated. We can, for 
example, imagine the whole of the insurance 
business being conducted at Luton, whilst the 
meat industry might with advantage be trans- 
ported to some point down the river. Such 
nuclei would create a centrifugal tendency in 
place of the centripetal tendency which now causes 
the dense crowding of the heart of London, and 
there is no reason to suppose that engineers would 
find less work were such a policy put in practice. 
There would of a certainty be at least as much, 
but it would be better ordered, better expended. 


| 


| The task of the nineteenth century was to 


enlarge, to expand, to grasp at each new source 
of power and develop it, sometimes without full 
thought of social consequences '’—we quote again 
from the President's address :—‘‘ The task of the 


| twentieth century is to bring back to life some of 


that order and leisure and spaciousness which was 
submerged in the too hasty tide of Victorian 
prosperity. Engineers who, if I may say so, were 
largely responsible for the prosperity, will be 
called upon in the future to undertake the great | 
task of simplification and organisation and recon- 
struction, without which that prosperity cannot 
bear its fullest and best fruit.”” We agree; yet 


| it is hard to see how the simplification and organisa- 


tion of the London traftic problem can be effected 
as long as the present system continues. 

With the general theme of Sir Charles Morgan’s 
address we should like to express our hearty 
accordance. Noone can seriously doubt that sooner 
or later prosperity will return to British engineers 
and British engineering. Whether the prosperity 
will be secured by political action or whether it will 
arrive by natural causes we do not venture an 
opinion. But as it is quite certain the world has 
no intention to mark time indefinitely, a change 
must come in due course, and British engineers, 
who have always enjoyed and who still have every 
right to enjoy a high reputation for design and 
execution, will find themselves as busy as they | 
were in the best days before the war. We hear | 
already of signs of recovery in the Russian market, 
and we are justified in hoping that the recent 
Empire Conference will have useful results in our 
own Dominions and Colonies, whilst the Exhibition 
of next year will fail hopelessly in its intention if, 
unlike other international exhibitions, it does not | 
give a fillip to trade. 








The Institution of Civil Engineers. 


PRESIDENTIAL ADDRESS 
By Sir CHARLES LANGBRIDGE MORGAN. 


Tue profession of engineering, in common with all 
other professions, is passing to-day through very | 
troublous times. The young men who now enter it, | 
often with an equipment of scientific knowledge and of | 
general education which would have been regarded as 
exceptional in the Westminster offices of my own 
early days, are yet confronted by extraordinary 
difficulty in obtaining work. It must be discouraging 
to them sometimes. They must sometimes be 
tempted to believe that the profession of civil engi- 
neering has entered upon a permanent decline and 
that they will never find that outlet for their energy 
and enterprise which any young man, who has to 
make his way in the world, is entitled to expect. 
I believe that all such counsels of despair are false | 
counsels, but that there is at least apparent reason | 
for temporary discouragement no one can deny. 
In this address upon the prospects of those engaged | 
in or intending to follow the profession of engineering, | 


L propose to give you the grounds upon which that 
opinion is based. But, before I look forward to the 
days to come, it may, perhaps, n6t be inappropriate 
that I should look back to the days that have gone 
by, so that we may consider the circumstances or 
the profession more than fifty years ago, and, having 
in the briefest outline traced certain aspects of its 
development, pass on to consider the circumstances 
of to-day and to look forward to those of to-morrow. 

I propose, therefore, to give a short account of 
conditions as I found them in 1870 when I began my 
pupilage at Westminster. Now, in 1870, there was 
great activity in the promotion of schemes for new 
railways by the then existing railway companies, by 
p-ivate companies, and by professional promoters. 
A professional promoter—-now almost squeezed out 
of existence—was one who, with the aid of a syndicate, 
promoted Bills in Parliament, and, if successful in 
obtaining an Act, took the first opportunity to dispose 
of his powers to one or other of the rival companie 
in the district to which his powers applied. The 
committee rooms of the Houses of Parliament were 
overwhelmingly full of work, and, whether in pro 
motion or opposition, great pressure was upon engi 
neers in committees. This busy atmosphere, 
satisfactory to the profession and of such good omen 
to the country at large, has, | regret to say, almost 
disappeared, and the older members of the profession, 
who find themselves nowadays in the corridors an 
committee rooms, are sometimes a little depresse<| 
by their present aspect. It is difficult to imagine, 
even in normal circumstances, that the bustle and 
life will ever return again, and it seems less likely 
than ever now that we have the ‘ Grouping of the 
railway systems,” and so many matters previously 
dealt with in the committee rooms are now settled by 
the officials of Government departments. 

In 1870 the provision for public locomotion in inne: 
London was by rail on the sections of the Metro 
politan and District Railways as follows : 


sO 


Opened 
1863 
1864 
“a da Isf5 
South 
1s68 


Metropolitan Railway 
Paddington to Farringdon-street 
Hammersmith Line W042) sett eP Ne 
Farringdon-street to Moorgate-street . . 
Baker-street to Swiss Cottage and 
Komsingtom .. «+ _ 0+ «+ «8. 90 #2 
L.C. and D. Junction to Farringdon-street and 
Widened Lines to Moorgate -street 
East London Line, New Cross to Wapping 
Ihstrict Railway— 
South Kensington to Westminster and Black 


i866 6S 

1s64e 
nars oo §«6see (Ss TS} 1868 70 

Blackfriars to Mansion House 1871 

You might travel also by the penny steamboats, 
though after many vicissitudes they ceased to run ; 
by hansom cabs, four-wheelers, and the horse-drawn 
omnibuses. Upon an omnibus, if you were athletic 
enough, it was a privilege to get a box seat next the 
driver, and not only learn your London, but some 
of its choicest vocabulary, of the kind known only 
to the drivers and understood by those with whom 
they exchanged terms of “endearment” when 
passing. These means of travel were already begin- 
ning to be found inadequate for the needs of an 
increasing public. 

The Great Eastern Railway Company, under the 
powers of their 1864 Act, were pressing on with the 
construction of their suburban and metropolitan 
extensions, including the provision of the City 
terminus at Liverpool-street, but none of these works 
was brought into use before 1872. 

Credit must, however, be given to the 
Eastern Railway Company for being the first company 
to make special provision for the traffic from the outer 
suburban area. It was a bold policy, and the build- 
ing development following the construction of the 
railways proved it to be a sound one. It formed, 
indeed, the turning-point in the success of that 
company. 

During the period 1870-90 many extensions of the 
inner and outer suburban lines were brought into 
use, including the Inner Circle Line, in 1884, and the 


Great 


| pioneer tube, the City and South London Railway— 


in 1890. 


Stockwell to King William-street 
In 1900 the 


We get, then, a jump of ten years. 


| City and South London line was extended at one end 


—King William-street-—to Moorgate-street, and at 
the other—Stockwell—to Clapham Common, and 
in the same year the Central London line was opene | 


| between the Bank and Shepherd's Bush. 


The increase in number of passengers carried in 
1920 on 
3 per cent. 


Local railways over that of 1870 is equal to 1104. 

Suburban lines ° 1902 * 68.5 
Tramways 1880 1544.3 
Ormnnibuses 1870 2080.0 


The total 1922 figures show a falling off of 5 per 
cent. from the 1920 figures after allowing for an 
inerease of 6 per cent. in the omnibus numbers. 


Journeys per Head of Population. 


Local Suburbansections Total : 
Year. rail- of main line rail- | Tram- Omni-, Total. 
ways. railways. ways. | ways. buses. 


16 \ j | 

28 Not available | la 
30 j | 34 
33 52 
59 | 106 
3s 143 


1870 
1880 
1890 
1900 
1910 
1920 


29 
34 
49 
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‘The result is an increase of journeys per head in 
1920 over that of 1900 as follows: 


Per cent. 


Ee se ses on: 04. tent) Ore He 
Tramways.. .. . ae ies ee a oo ee 
Omnibuses + ery . ee os te Se 


In 1870 the working of twenty trains per hour on country was almost exactly equal in 1851. 
Railway was considered good, | 75 per cent. of the total lived in towns.” 


the Metropolitan 
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| Fletcher, in the fourth volume of his “ History of 
| England,”’ tells us that “in 1801 there were 152 and 
|in 1901 there were 558 persons per square mile in 
| England and Wales. The total population was 
|nearly quadrupled during the nineteenth century. 
| The proportion of those living in towns to those in the 

In 1901, 
Road con- 


whereas to-day on certain sections the number has | gestion, to which I have already alluded, is but an 

doubled, this being possible principally owing to|example of the problems created by this change, 

electric traction and automatic signalling. | which it will, in the future, be the duty and privilege 
One of our motor-buses to-day, for the reasons | of engineers to solve, 


stated, provides for the public requirements accom- | 
modation equal on a safe estimate to about six of the 
old horse buses. j 

The few figures I have quoted deal only with 
public vehicular passenger traffic and therefore touch 
not more than the fringe of the problem of road 
congestion. When we consider, in addition to this, 
the enormous increase in road traffic resulting from 
ihe general development of our trade, not only in 
factories and business premises but in the docks and 
by the riverside, it is clear that the problem is even 
more urgent than my figures, taken alone, would 
suggest. A single instance of the increased use of 
the roads is the great growth of road transport from 
dock to wholesale merchant, and from merchant to 
retailer. Vehicles engaged in this traffic, which 
obstruct the roadways in the process of loading and 
discharging, are among the most serious causes of 
the present unsatisfactory condition. Another cause 

that the hours of work are less spread than formerly, 
there being a nearer approximation to a common time 
for the beginning and ending of work. This concen- 
trates the “peak load” of all means of transport 
upon shorter periods. A further cause, and a fast- 
growing one, is the increasing density of the business 
population. When old premises are rebuilt, the new 
premises have in some cases new floor space below 
and above pavement level, and give more than double 
the area of the buildings displaced, Thus, “ peak 
traffic is given additional local concentration and 
lurther road congestion inevitably results. 

That, in rough outline, is the nature of the problem 
us Iseeit. I shall not attempt here to make detailed 

uggestions for solving that problem. It is very 
rious, Very urgent, and becomes more urgent every 
day. Whatever the solution may be, it will bring 
work to engineers. Developments of engineering 
lave created the problem ; further developments will 
olve it. 

Everywhere the same story of developments which 
will insist upon further development is repeated. 

Our great municipal authorities have carried out 
works of street improvements, great works of sewer- 
age, and have been very active in all matters affecting 
the publie health. 

There is at the present time great activity in the 
construction of arterial roadways, so as to admit all 
classes of fast motor traffic. I venture to hope that 
ome special provision will be made for direct levy 
on the users of these roads ; otherwise there will be 
an unfair burden—even if the first cost is otherwise 
provided for—-upon the ratepayers. Upkeep and 
reconstruction is @ very serious expense on present 
roads, @ much more serious one on these arterial 
roads, where the traffic will be heavy and the speed 
will undoubtedly be high. 

Remembering the high efficiency of the present 
steam locomotives, and their elasticity under load, 
| view with very considerable doubt the desirability | 
as a commercial proposition of the application of | 
electric traction to main line traffic. 

Whatever may be the future of electric traction on 
the railways in this country, it appears to me—apart 
from all other considerations—to be most necessary 
that a common system should be standardised, so 
as to allow of free and complete interchangeability 
of rolling stock over the lines of the various railway | 
companies. We have had experience in the past of | 
the hampering of trade by differences in gauge. 
Let this lesson be our warning not to make any | 
analogous error in our electrical systems. Circum- 
stances might easily arise now that we are no longer | 
a “* tight little island '’ where any obstacle in the free 
interchangeability of traffic might be fraught with 
yreat danger. 

| have now set out in a very sketchy way some of 
the expansion that has occurred within my own 
professional life. All of it has brought work to 
engineers in particular, and to men engaged in 
kindred professions. 

Many things which to-day seem almost common.- | 
place and part of our daily life, were not anticipated | 





or even thought of in 1870, but if we go a little farther | first time, it is appearing in three volumes, the second of 


back to the beginning of the nineteenth century, the 
iulvance has been proportionately even more remark- 
able. Are We to stop at the position at which we 
have arrived, or are we to maintain our hope of the | 
future What lies ahead for the community in 
general and for our profession in particular ? 

The answer, I think, lies in the fact that science 
creates a need for science. It solves one problem 
only to create another which it solves in its turn. 
‘team transport came as an answer to the industrial 
revolution at the end of the eighteenth and the 
beginning of the nineteenth century ; it linked town 


with country ; it multiplied opportunities for human | and woodworking machine tools, and an extensive section | and the Steel and Iron Trades in General. 
The subject of the handling | P. W. McGuire. 


activity, and, in consequence, it increased population. 
It brought that population to the towns. Mr. 





on cranes and transporters. 


Moreover, work will come from two never-failing 
sources- 
existing work and from entirely new inventions. 
There is now and must always be, continuous scrap- 
ping and renewal. As an illustration of recent work 
of this character, take the City and South London 
Railway. This was constructed in 1890 and some 
of it so late as 1907. It is now being reconstructed 
so that full-size tube stock may work over it. Take 
again, Liverpool-street Station—-G.E.R.—-which was 
an entirely new terminus erected in 1874. In 1894, 
after an interval of only twenty years, it was con- 
siderably enlarged and additional approach lines were 
constructed, and both Victoria-—L.B. and 8.C.R. 
and Waterloo—L. and 8.W.R.-which were recon- 
structed comparatively recently, are already working 
at their full capacity during crush hours. 
had a like experience in harbours and docks and in 
all public utility undertakings. 
reconstruction is continuous. In most cases it is 
more difficult to carry out than original work, because 
provision has to be made for the continuation in use 
of the existing undertakings, and there is the greatest 
need for highly-skilled engineers. 

As regards new inventions of a sort which give a 
fresh impetus to the whole profession, it may not be 
our good fortune, in the immediate future, to have 
some great new discovery which, like the application 
of steam to power, will open a new era for engineers. 
We do not know. It may happen. If not, we are 
still left with sufficient cause for hope. The Victorian 
era has created more problems than it has solved. 
There is no sort of finality in the past ; no reason to 
anticipate: stagnation in the future. During the 
nineteenth century discovery and development came 
so fast that they have resulted in overcrowding, often 
in confusion. It is our present task to unravel the 
tangle. We have social, political, and imperial 
problems of a type and magnitude that were un- 
dreamed of fifty years ago. The task of the nine- 
teenth century was to enlarge, to expand, to grasp at 

new source of power and develop it, sometimes 
without full thought of social consequences, to its 
fullest extent. The task of the twentieth century is 
to bring back to life some of that order and leisure 
and spaciousness which was submerged in the too 
hasty tide of Victorian prosperity. Engineers who, 
if I may say so, were largely responsible for the 
prosperity, will be called upon in the future to under- 
take the great task of simplification and organisation 
and reconstruction, without which that prosperity 
cannot bear its fullest and best fruit. 

I see no reasonable limitation to further advance 
and progress. Many of the great discoveries and 
their application to our use are in their infancy. 
I believe, notwithstanding the present obscure out- 
look, and the abnormally depressing times engineers 
have recently been through, brought about principally 
as an aftermath of the Great War, that the prospects 
of work for the profession in all its many spheres of 
activity are full of hope and promise. 


In addition to new developments, we have large | 


works of reconstruction going on to meet the pressing 


demands of the present, and if we bear in mind the | 


enormous advances of unthought-of works made in 


|my time, which I have so imperfectly reviewed, we 


have, I think, a right to believe that a bright and 
successful career is awaiting the profession, par- 


ticularly those members of it who are fully equipped | 


in character and training, and are hard workers. 
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SHORT NOTICES. 


Hutte Des Ingenieurs Taschenbuch. Vol.. II. 9s. 
Wilhelm Ernst and Sohn, Wilhelmstrasse 90, Berlin, 
W. 66._-When reviewing the first part of this handbook, 
we called attention to the fact that this year, for the 


which is now to hand. Broadly speaking, it is devoted 


|to mechanical, marine and electrical engineering, and | 
|forms a book of some 1288 pages, or 200 pages more | 
| than in the previous edition. 


The first section is devoted 
to boilers, steam engines and turbines, internal combus- 
tion engines and water turbines. New material is given 
relating to the details of boiler construction and the 
calculation and construction of steel chimneys, while 
the chapters on the theory of the steam engine and turbine 
have been revised and enlarged to take in the most recent 
practice. Section II. deals briefly with the testing of 
prime movers and the determination of the various 
measurements it is necessary to make for such tests. An | 
important section is the third, which includes metal 


and stowing of materials and liquids is handled at length, 





from the obsolescence and supersession of | 


We have | 


All such work of | 
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and this part of the book closes with a description of 
present pump, fan and compressor practice. Shipbuilding 
and marine engineering in all branches form Seetion IV. 
This part of the book has been entirely re-written, and 
a chapter on reinforced concrete ships has been added. 
The fifth and sixth sections are devoted to automobile 
and aeronautical engineering, and the technique of lighting 
respectively. Electrical engineering forms the subject 
of the seventh, or last, section, which has been enlarged 
by the addition of a special chapter on the testing of 
electrical machinery. A well-arranged index to both 
Vols. I. and IT. is included with this volume. 


Laminated Springs. By T. H. Sanders. London ; 
The Locomotive Publishing Company, Limited, 1923. 
258.—We have no recollection of a book dealing exclusively 
with springs for vehicles, and therefore welcome Mr 
Sanders’ work, especially as it treats the subject in the 
most open-minded manner and gives all due mead to 
American and continental experience. The early part 
of the beok is concerned with springs in the abstract 
and the steel from which they are formed, and in this 
connection the author explains Youngs’ modulus, showing 
| that a spring made of dead soft steel will have exactly 
| the same unit deflection as one made of the best quality 
| spring steel, hardened and tempered. The general theory 
| of laminated springs is elaborated, and the belief that the 
| friction between the several leaves is an important function 
| is controverted, while the futility of specifying a wide 
| range of thicknesses for the plates is exposed. The author 
does not appear to favour fancy-shaped *‘ spear’ ends 
to the leaves, rather advocating plain square ends. The 
| latter part of the volume is devoted to the practice of 
spring making, but we think that the author must have 
made a slip where he says, on page 323, that the workers 
are in greater danger when working hot stock than when 
using cold material. 





| 
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Railway Signalling: Mechanical. By Fras. Raynar 
Wilson, Victorian Government Railways. London : 
Sir Isaac Pitman and Sons, Limited, Parker-street, Kings- 
way, W.C. 2. 6}in. by 4}in. 103 pages, 75 illustrations. 
2s. 6d.—In the literature on railway signalling, the subject 
has hitherto only been considered in either the rudimen- 
tary stage or the highly technical aspect. The student, 
}on the one hand, and the signal engineer, draughtsman 
or inspector on the other, have been catered for, but there 
has not been the happy mean which provides for the civil 
engineer who needs more than mere groundwork and who 
yet is not immediately concerned in the manufacture 
of signal-boxes, signals, locking frames, level crossing 
gates, &c. The present writer, in this the companion work 
to his “ Railway Signalling: Automatic,” reviewed 
in these pages on June 15th last, has managed to give 
engineers, locomotive men, railway operating officers, 
and the vast multitude of the general public who are in 
terested in signalling, excellent instruction on the subject 
in @ manner which serves the three-fold purpose of being 
elementary, general and technical. 


Mechanics of Machinery: Mechanism. By Robert 
C. H. Heck. London: McGraw-Hill Publishing Company, 
Limited. 1923. 25s.—This is the first of two volumes. 
In the second, which has yet to be published, it is proposed 
to deal with the kinematics and dynamics of machines. 
The present volume is evidently intended more for the 
student than the practical engineer, although the latter 
might well find it useful in refreshing his memory about 
more complicated matters. The work is not so abstruse 
as some of the standard books on the subject, yet it goes 
far enough to give the reader a good insight into the 
theory of mechanisms, while interest is maintained by 
frequent practical examples. A subject not always met 
with in books of this class is Valve Diagrams, and Mr. 
Heck has treated it in a comprehensive and lucid manner 
The volume is well illustrated. 
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The History and Progress of 
Metallurgical Science.* 


By SIR ROBERT HADFIELD. 


Past GREAT MEN rN BIRMINGHAM AND DISTRICT 


(continued). 


Watt (1736-1819).—When thinking of the great 
Engineers of the past in Birmingham, the name that 
rises first and most prominently before us is that of 
James Watt, whose portrait is shown in Fig. 7. 
The fame of Watt’s great work in the development 
of the steam engine is world-wide. His discovery of 
the method of condensing steam in a vessel entirely 
separated from the cylinder occurred in 1765. He 
took out his first patent in January, 1769, and this 
was renewed by Act of Parliament in 1775. Later, 
in 1778, came his engine on the expansion principle, 
and his double-acting engine in 1781. In these days 
of rapid progress it may be interesting to state that 
James Watt once called Richard Trevithick a 
murderer, for proposing to operate boilers at the 
‘‘dangerous’”’ pressure of 601b. per square inch. 
‘To-day at Rugby a plant is, I believe, being designed 
under the Benson system for a minimum boiler pres- 
sure of 32001Ib. In view of your recent Centenary 
celebrations of Watt and his work, it is not necessary 
for me to add anything further here. The Institution 
of Civil Engineers has honoured his memory by 
founding the Prize of the Watt Gold Medal, which is 
awarded annually. The large statue in Westminster | 
Abbey, “James Watt, the Improver of the Steam 
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FIG. 7—JAMES WATT (1736-1819) 


Engine,” was by Chantry, the Sheffield sculptor, 
whose body was buried at Handsworth. 

Boulton (1728—1809).—-Watt was ably assisted by 
Matthew Boulton, and later by William Murdoch. 
Boulton, whose portrait is shown in Fig. 9, was born 
in 1728, and started the famous Soho Works in 1762. 
James Watt joined him in partnership in 1769, and 
Murdoch came into the firm about 1777. This won- 
derful triple combination gave us the steam engine, 
gas lighting, and other industrial developments. 
William Brunton, the inventor of the first mechanical 

* An address delivered before the Birmingham University 
Metallurgical Society on Tuesday, October 30th, 1923. Abridged. | 


stoker, was also one of the Soho group of Engineers. 
His work in this field and, indeed, the whole early 
history of mechanical stokers, is discussed in ‘‘ Mech- 
anical Stoking ” (Pitman’s) by Mr. David Brownlie, 
who has devoted much time to the study of the 
subject. 

Murdoch (1754-1839).—William Murdoch, whose 
portrait is shown in Fig. 8, was born in 1754 at 
Lugar, Ayrshire. He was the son of a small farmer 
and, as rumour insists, supposed to be of Flemish 
extraction. After leaving his native village in 1777, 
he obtained a situation as mechanic with Boulton 
and Watt. In 1792 he lighted his house and office 
at Redruth, Corn- 
wall, with gas, and 
in the same year 
erected his first gas- 
ometer at Birming- 
ham, which gave con- 


of my firm and showed the following composition : 


Mn. 
. eo 


Cu. 
02 .. 


8 


. P. 
-045 .. 


-550 .. 


Fe. 
98.9 per cent. 


Si. 
28 .. 


Cc. 
-04 .. 
The total impurities in the iron—that is, C, Si, 8, P, 
Mn, and Cu—amounted to .99 per cent., which hardly 
brings it under the category “ Pure Iron.” Yet. 
as already mentioned, the Gasometer in question 
was at work until quite recently, satisfactorily resist - 
ing the corrosive effect ot wind and weather. 
Priestley (1733-1804).—Turning now to the study 
of Chemistry, Dr. Priestley’s name must be remem. 
bered. He was born in 1733 at Fieldhead, Birstal. 
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tinuous service from 
this time until 1911 

that is, for nearly 120 
years. This still 
stands, though in 
partial ruin, at the 
works of Messrs. 
Avery, Soho Foun- 
dry, near Birming- 
ham. Until com- 
paratively recently 
the gasholder was 
intact and was used 
for the storage of 
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FIG. 8—-WILLIAM MURDOCH (1754 1839) 


Dowson gas. In 1798 Mur- 
doch left Cornwall to take 
up @ prominent position 
at the Soho Works, where 
he constructed gas-making 
apparatus on a larger scale ; 
this included lighting their 
principal building, and 
various new methods were 
practised for washing and 
purifying gas. Murdoch 
designed the Gasometer 
whilst some of the Gas Com- 
panies in London were 
struggling with the use of 
gas balloons to store the 
gas. This was the 
runner of the modern gas- 
holders, some of which have 
reached huge proportions, 
as in the case of that of the 
Gas Light and Coke Com- 
pany in London, which has 
a diameter ot 300ft. and a 
capacity of 12,000,000 cubic feet. In 1808 he read a 
paper before the Society of Arts with regard to his 
installation of gas lighting at the Phillips and Lees 
Cotton Mill in Manchester, containing some 900 gas 
burners. For this he was awarded by the Society 
the Rumford Gold Medal. y 

In a paper on ‘Corrosion of Ferrous Metals,” 
read before the Institution of Civil Engineers in 1922, 
I referred to the work of Murdoch and the original 


| Gasometer erected by him in Birmingham in 1792. 


An analysis of the iron used in its construction, taken 
from a specimen furnished to me by the courtesy of 


Messrs. W. and T. Avery, was made at the Laboratory | 


fore- | 


|near Leeds, which had been occupied by his father 
|} and grandfather, and afterwards by his sister, Mrs. 
| Crouch. He lived at Warrington from 1761 to 1768, 
in Leeds from 1769 to 1773, in Birmingham from 
| 1780 to 1791, and then went over to the United States 
| in 1794. His last letter written in England was dated 
| February 7th, 1794. He arrived in New York on 
June 4th of the same year and died in that country 
in February, 1804. A statue to his memory was 
unveiled by Professor Huxley at Birmingham in 
| August, 1874. Priestley had a meeting with Dr. 
| Benjamin Franklin, during one of his visits to 
London, which caused him to take up the study of 
Electricity, and eventually to write a history of the 
| knowledge then existing on that subject. This, 
| together with several new experiments on Electricity, 
won him not only outside reputation, but resulted 
in his election as Fellow of the Royal Society in 1766. 
It is interesting to note that Benjamin Franklin was 
one of Priestley’s proposers when his name was sub- 
| mitted to the Royal Society for election. Priestley. 
| whose portrait is shown in Fig. 10, was an extraordinary 
| combination of Theologian, Philosopher, and Chemist. 
Somewhat singular to say, it was not until 1780 that 
he abandoned the subject of Electricity for Chemistry. 
By his great discovery of Oxygen, Priestley made 
| for himself an undying name. Whilst this contained 
| the germ of the modern Science of Chemistry, yet. 
| owing to his blind faith in the phlogistonic theory, the 
significance of his work was to some extent lost upon 
him. The first announcement was made by him in 
| a letter dated March 15th, 1775, which was read at 
the Royal Society on May 25th of that year. Priest- 
ley’s account of the discovery of Oxygen is given in 
his own words as follows :—‘‘ Having procured a 
burning lens, I proceeded with great alacrity to 
examine by the help of it, what kind of air a great 
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variety of substances would yield, putting them into 
vessels filled with quicksilver, and kept inverted in 
a basin of the same. After a variety of other experi- 
ments, 1 endeavoured to extract air from mercurius 
calcinatus per se; and I presently found that, by 
means of this lens, air was expelled from it very 
readily. Having got about three or four times as 
much as the bulk of my materials, 1 admitted water 
to it, and found that it was not imbibed by it. But 
what surprised me more than I can well express, was 
that a candle burned in this air with a remarkably 
vigorous flame. I was utterly at a loss how to account 
for it.”’ His experiments showed him that this air 

had all the properties of common air, only in much 
greater perfection,” and he called it ‘‘ Dephlogisti- 
cated air,” regarding it simply as very pure ordinary 
air. 


it was in Paris, however, in October, 1774, where 
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riestley, according to his account, spoke with the 
creat French chemist, Lavoisier, of the experiments 
he had already performed, and those he meant to 
perform, in relation to the new Gas. 
later Priestley declared specifically that he had told 
Lavoisier of his experiments during this visit to Paris. 
'hix fact is mentioned because at one time it was 
thought that Lavoisier might have been the first to 
make the great discovery, but this was not so. 

Apart from his work in connection with the dis- 


Fifteen years | 


covery of Oxygen, Priestley also discovered Carbon | 


Monoxide. His invention of the Pneumatic Trough 
was of much service, enabling him not only to dis- 
cover new gases, but to investigate more fully the 
properties of many already partially known. 

There were serious riots in Birmingham in 1791, 





FIG. 10--JOSEPH PRIESTLEY, F.R.5. (1733-1804) 


probably meant to commemorate the French Revo- 
lution in 1789. These partly took the form of an 
attack, amongst many others, upon Priestley’s house 
at Fair Hill. Fortunately, the Doctor was able to 
get away in safety, but his house was completely 
gutted. In this connection I present an interesting 
picture in this Address (Fig. 11) showing the mob at 
work. This has been obtained from a valusble set 
of memoirs. referring to Dr. Priestley’s life and work, 
got together by Dr. James Yates, F.R.S., and now in 
the Royal Society Library. It may be mentioned 
that Mr. Samuel Tertius Gallon afterwards purchased 
the site, and rebuilt the house, naming it ‘‘ The 
Larches.”’ , 

A loeal account of the destruction is set forth in 
the following words :-—*‘ They destroyed an apparatus 
of philosophical instruments, and a collection of 
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scientific preparations for ascertaiing the powers 
and extending the knowledge of Nature, of such 
number and value as perhaps no individual except 
Dr. Priestley could have been deprived in any day 
or couniry.” 

An interesting letter addressed to the Town of 
Birmingham was written by Dr. Priestley regarding 
this mob attack on July 19th, 1791, in the following 
terms : 

July 19, 1791. 
To the Inhabitants of the town of Birmingham. 
My late Townsmen and Neighbours, 

You have destroyed the most truly valuable and useful 
apparatus of philosophical instruments that perhaps any indi- 
vidual, in this or any other country, was ever possessed of, in 
my use of which I annually spent large sums with no pecuniary 
view whatever, but only in the advancement of Science, for the 
benefit of my country and mankind. You have destroyed the 
Library corresponding to that apparatus, which no money can 
re-purchase, except in course of time. But what I feel far more, 
you have destroyed manuscripts, which have been the result of 
the laborious study of many years, and which I shall never be 
able to recompose ; and this has been done to one who never did, 
or imagined, you any harm. 

In this business we are the sheep and you the wolves. We will 
preserve our character and hope you will change yours. At all 
events we return you blessings for curses, and hope that you shall 
soon return to that industry and those sober manners for which 
the inhabitants of Birmingham were formerly distinguished. 

Yours faithfully, 
J. PrixsTiey. 





An old proverb says: “ The ship that carries most 
| sail is most buffeted by the winds and storms.” It 
| was so with Priestley; his mental capacity was 
| great, but most severely was he buffeted specially 
in the later portion of his career. Nevertheless, he 
|manfully overcame all obstacles and the World is 
greatly indebted to him for the most valuable deve- 
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career, and concurrently with his professional studies 
and practice, he conducted researches in Mineralogy 
and Metallurgy, including specially the constitution 
of crystallised slags. In these researches, which com- 
menced in 1846, he had the co-operation of the late 
Mr. David Forbes—-formerly Secretary to the Iron 
and Steel Institute—and Professor W. H. Miller, of 
Cambridge. Among the studies which these gentle- 
men took up, the more prominent were the alloys of 
Copper with Manganese and Nickel, the effect of 
Phosphorus on Copper, and the composition and 
qualities of coal. In his masterly Presidential 
Address, well worthy of being read even to-day, 
contributed to the Iron and Steel Institute in 1885 
that is, forty years later—-Dr. Percy, when referring 
to the problems connected with the appearance of 
silica in the slag of iron blast-furnaces, and to show 
his keen delight in matters metallurgical, mentioned 
that he had recently received what he characterised 
as “‘a superb specimen, more valuable to me than a 
mass of gold of equal weight ; the sight of it affords 
me delight. I often look at this specimen, and every 
time with increasing pleasure.’’ In 1877 he received 
the Bessemer Gold Medal of the Iron and Steel 
Institute. 

Speaking personally, I was largely influenced to 
take up the investigation of Alloys of Iron with other 
Elements by my study of Percy's books, combined 
with the splendid work of the Terre Noire Company, 
France, on special steels, steel castings, and ferrous 
alloys, so well ilustrated both by their exhibits and 
literature, at the great Paris Exhibition ot 1878. 
The fascinating descriptions of the thousand and one 
experiments carried out by Percy could not fail to 





AND LABORATORY, FAIR HILL. 


Destroyed in the Riots which took place on July 14th, 1791. 
From a Picture sketched on the spot in the possession of Joseph Parkes 


lopments he helped to bring about, including his 


important discovery of Oxygen, an Element now 
| being used on a large scale for many purposes. 





Percy (1817-1889).—-Through the kindness of 
Professor Turner, I have been able to obtain some 
interesting information with regard to one of the 
noted Metallurgists of our time—Dr. John Percy, 
M.D., F.R.S., who was for so many years connected 
with Birmingham. His portrait is shown in Fig. 12. 
Some of my earliest studies of Metallurgy were made 
trom Percy’s excellent. works, including those relating 
to both Ferrous and Non-Ferrous Metallurgy, Fuel, 
and other kindred subjects. His well-known and 
classic works were of the greatest service to many of 
us studying this subject some thirty or forty years 


|}ago. Percy went through a course of training at the 


University of Edinburgh, which he left in 1838, having 
gained many prizes. He then proceeded to Paris, 


| where he took up further studies, which brought him 


in contact with some of the leading Chemists of his 
day. This developed a taste for Chemical Research, 
in which he was afterwards destined to acquire so 
high a reputation. Having completed his academical 
career in Paris, he travelled for a time, and on return- 
ing to England began to practise as a medical man at 
Birmingham. In 1839 he married his cousin Grace, 
the only child and heiress of John E. Percy (some- 
times spelt Piercy), of Warley Hall, near Birmingham. 
The young couple took up their residence in that town, 
where Dr. Percy had been elected physician to the 
Queen’s Hospital. He never entered on eny general 
practice, but made some researches in physiology and 
pathology, which won for him considerable medical 
fame. 








Percy, however, did not care to follow a medical 


arouse interest and eventually bring to the mind of 
anyone carefully studying them the great possibilities 
of steel alloys. As Faraday’s records show, his 
master mind was also attracted in this same direction. 
The early studies of these two great men have happily 
matured to the enormous benefit of the world at large. 
I consider it a matter of no little satisfaction and 
encouragement to have worked in this same direction. 

Percy resided for eleven years in Birmingham, and 
it was in this city where he first became interested 
in Metallurgy, thus obtaining the experience which 
eventually, in 1851, led to his becoming the Lecture 
on Metallurgy at the then newly formed Royal School 
of Mines, and Metallurgist to the Museum in Jermyn- 
street, which even to-day stands unrivalled in tts 
wonderful contents relating to Mineralogy. Until 
that date no Professor of Metallurgy had been 
selected, though there had long been a crying want 
for such an appointment in this country, the natural 
wealth of which depends so much on its mineral 
resources and a correct understanding of how to win 
them from Mother Earth as well as to turn them into 
metals which are so important to meet the needs of 
modern mankind. 

Percy was a man with astonishing energy and great 
genius. Several of his books are classic ones, and even 
to-day they are most useful for reference. He was 
lavish in his hospitality and most of his friends were 
connected with the iroa and steel trade. He was much 
indebted to local ironmakers, including Blackwell, of 
Dudley ; Dawes, of Bromford, and many others, for 
the data which he obtained and put forward in his 
books. His classic book Metallurgy: the Art of 
extracting Metals from their Ores, and adapting them 
to various purposes of Manufacture, was written 
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whilst he was Lecturer on Metallurgy at the Royal 
School of Mines. ‘The first part was published at 
the end of 1861, and the second part in February, 
1864. In his methodical way he dealt with the 
physical properties of iron, the mechanical properties 
ef iron, and alloys of tron. He also covered the 
ground with regard to iron ores and their assay ; 
direct extraction ; blast-furnace practice ; the pro- 
duction of malleable iron from cast iron. Separate 
chapters were devoted to steel, including the pro- 
duction of steel by the addition of carbon to malleable 
iron; by partial decarburisation of cast iron; and 
by fusion of pig iron with malleable iron. He dealt 
with the casting, the manipulation of steel, also its 
mechanical qualities. 

To my mind, Perey rightly stated that the age of 
iron preceded the age of bronze. He admitted that 
there had not been much evidence of this collected, 
but pointed out that this was largely due to the fact 
that iron is rapidly corroded by oxidation, even in 
dry climates; whereas bronze is acted upon but 
slowly, even in moist climates. As an indirect con- 
firmation of this Sir William Flinders Petrie, F.R.S., 
to whom I am sure all here present offer heartiest 
congratulations upon his recent Knighthood for the 
magnificent work done over such a long period of 
time in his studies in Egyptology, showed me a few 
months ago a small dagger-shaped knite, which he 


FIG. 12--DR. JOHN PERCY, F.R.S. (1817-1889) 


vouched for as dating back to the VI.-VLLI. Dynasty, 
about 4000 B.c. But how comparatively few evidences 
there are on this point. The use of steel is attested 
by the mortuary furniture on many Anglo-Saxon 
uraves, Many tombs of ancient times have revealed 
specunem#® of steel. The comparative rarity of the 
steel is explained by the indifference with which it 
has been regarded by archzologists. Many steels 
have been found aecompanied by flints, the latter 
much worn by continued striking, and covered with 
oxide of iron, showing they had heen im full use. 
These two examples further confirm Dr. Percy’s 
belief as to the position in point of time of the Iron 
Age. I have dealt with this subject in several papers 
to our Scientific and Technical Societies, and will 
glad to send to anyone interested. Percy 
gives full credit to Dud Dudley, of Tipton, and assigns 
him the distinction of having first solved the 
important economical problem of the extraction of 
iron from its ores by means of pit coal. 

Core (1826-1908)..-We now 
not # maker of Metallurgical products, but whose 
scientific researches and laboratory work make 
much indebted to him; I refer to Dr. George Gore, 
F.R.S., whose portrait is shown in Fig. 13. Though 
born at Bristol m 1826, he had a long connection with 


copies 


to 


Us 


Birmingham. 
his admirable book, The Art of Scientific Discovery, 
he would have made a name for himself by this alone. 


It is a work which, whilst now out of print and very | 
scarce, well deserves to be re-issued, containing, as it | 


does, such excellent. precepts and guidance to those 
engaged in research work, whether purely scientific 
They apply to-day just as much as 
Such 


or technical. 
when he wrote them forty-five years ago. 


importance do I attach to Gore’s views and advice, | 
that in the Appendix of this Address there is given | 
a full extract of the views he expressed, in 1878, on | 
the general conditions and methods of research in | 


Physics and Chemistry. 
should make the book be read by all younger men 
studying and engaged in research quéstions. 

Gore left school at thirteen years of age and began 
work as ab érrand boy. At seventeen he was appren- 
ticed to a cooper, and worked at that trade until he 
was twenty-one, meanwhile studying Science and 
making what 
leisure. He was keenly interested in electro-deposi- 


tion, and probably his desire to pursue this subject | 


is the reason why he came to Birmingham in 1851. 
He held classes on electro-plating and chemistry, 
and thus began his long career as a teacher in Bir- 
mingham. Later, he was appointed Science Master 


turn to one who was | 


If he had done nothing beyond writing | 
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at King Edward's School, a post which he held for 
many years. Gore was also an ardent advocate of 
research. His well-known works on The Scientific 
Bases of Morality ; The New Scientific System of 
Morality ; The Scientific Bases of National Progress ; 


importance. Finally, in 1880, an “ Institute of 
Scientific Research *’ was founded by a few citizens in 
Birmingham ; here Dr. Gore was installed, and worked 
for the rest of his life. He was elected a Fellow of the 
Royal Society in 1865 ; in 1877 he received the degree 
of LL.D. from the University of Edinburgh ; and in 
1891 he was given a Civil List Pension in recognition 
of his contributions to Science. He died on December 
20th, 1908, when nearly eighty-three years of age. 
By his will his residuary estate was equally divided 
between the Royal Society and the Royal Institution 
for the purpose of assisting original scientific dis- 
covery. The share of the Royal Society, amounting 
to nearly £2500, has been invested as the Gore Fund. 
In a paper on ** A Momentary Molecular Change in 
Iron Wire,” published in the “ Proceedings” of the 
Royal Society, No. 108, page 260, January 28th, 1869, 
Gore described a singular phenomenon which he 
observed in the cooling of iron wire whilst searching 
for magneto-electric induction by sudden change of 
temperature of a magnet. The wire had been heated 
to a full redness whilst kept under a suitable degree 
of longitudinal tension by means of a spring attached 
| to one of its ends. During cooling, and whilst still 
red hot, the iron gradually diminished in length, 
then suddenly elongated by diminution ot cohesion, 
| and finally contracted gradually, almost to its original 
| length, during the remainder of the cooling process. 
A corresponding but reverse phenomenon did not 
| occur during the process of heating the wire. Various 
| other metals were similarly examined, but no such 
peculiar phenomenon was tound. 
| In another interesting paper, ‘On the Molecular 
|and Magnetic Changes of Iron, &c., at Different 
Temperatures,” which appeared in the Philosophical 
| Magazine, Vol. xl., July-December, 1870, he stated : 
“Mr. R. W. Fox (Phil. Mag., 1835, Vol. ii., page 388) 
showed that cast iron in the melted state produces 
little or no effect upon a delicately poised magnetic 
needle placed near it during its cooling, solidification, 
and subsequent further cooling, until the solid metal 
acquires ‘a cherry-red colour’; it then suddenly 
attracts the needle with great energy.” Gilbert had 
many years before shown that a piece of soft iron at 
a bright red heat loses all ordinary signs of magnetism, 
and Faraday had demonstrated that wrought iron 
retains only traces of its ordinary magnetic capacity 
at that temperature. He concluded the particular 
research mentioned above by saying :—‘‘ The changes 
| produced by heat in even so simple a substance as iron 
were so numerous in some of these experiments as 
to produce the impression that the metal was endowed 
with vitality.” 








ments which are well worth consideration even to-day, 
specially on account of the wonderful power of 
observation he displayed, but there is no space in 
an Address of this kind to do more than briefly reter 
to them. Out of Gore’s experiments sprung the still 
more important ones of Barrett, who discovered the 
property of recalescence in steel. These were further 
elaborated by the late Professor F. Osmond, the late 





| Dr. J. E. Stead, Professor J. 0. Arnold, Dr. W. 
| Rosenhain, Professor H. C. H. Carpenter, and others. 
From this combined research work have developed 
| many remarkable applications to the Metallurgy of 
| iron and steel. Other metals, with the exception of 
nickel and cobalt, show very little change under 


and The Art of Scientific Discovery are of the highest | 
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the material for the first of our steel-builé Men-of 
War, H.M.S. Iris and Mercury. It will be remembered 
that Sir Nathaniel Barnaby asked the Steel Makers 
lof Great Britain to produce a steel of remarkable 
quality for shipbuilding purposes. One result of tho 
success of this great development by Siemens was 
| the rapid extension of the use of steel for shipbuilding. 
| Prior to 1877 only 1 per cent. of our ships were built 
| of steel, but at the time of Siemens’ death, only six 
| years later, the proportion had risen to 14 per cent., 
jand, as you all know, by the end of the century 
| practically every ship was of steel. Sir William 
| Siemens, F.R.S., received the Bessemer Gold Meda! 
|of the Iron and Steel Institute in 1875, and was also 
| President of that body from 1877 to 1879. 

| Greenwood (1846-1905).-Professor W. H. 
| wood, whe was born at Manchester and received hi 

|scientific training at the Owens College there, anu! 
at the Royal School of Mines and University College, 
London, came to Birmingham in 1885 and for man, 
years held a most important position with the Bir 

mingham Small Arms and Metal Company. In 1869 
he obtained a Senior Whitworth Scholarship, an 
| became Assistant Manager at the Whitworth Work 

}in Manchester in 1871. He went to Russia in 1875 
as Chief Engineer to the Government Ordnan: 
Works at Obouchoff, near St. Petersburg. On 
returning to England in 1880 he became connecte:| 
with the Landore Siemens Steel Company, and fiv: 
years later accepted the Professorship of Mechanicu! 
Engineering and Metallurgy in the Universit, 
College, Sheffield—that is, before the foundation o/ 
the University. His Manual on Metallurgy an! 
numerous papers are well known and of great interest 
in this particular branch of Science. 

Kapp (1852—-1922).—An account of those who hav: 
|so greatly helped Scientifie Training and Resear) 
|in Birmingham would not be complete without « 
reference to the late Professor Kapp, who was the 
first Professor of Electrical Engineering in tl. 
University from 1909 to 1919. [ was fortunat: 
enough to have the pleasure of knowing him, not 
intimately, but through important correspondenc 
which passed between us. 

To quote from that excellent magazine of you 
University, The Mermaid, “Kapp was no mer 
|Commercial Engineer, but forceful and resolut: 
| real presence, not afraid of declaring that which in 
| the real soul of him he feels to be true. A rugged and 
jeven despotic temperament, impatient of triflers ; 
| yet withal that greatest of God's creatures—-a sincer« 
j}man. To carry out the ideal of his work he wor 


| 
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a 
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Gore carried out many valuable series of experi- | 


Sir William Roberts-Austen, Professor H. le Chatelier, | 


| heating and cooling, and the changes which do | 


| oecur in these two metals are in no way so pronounced 
| as in iren. 
Siemens (1823-1883). 
| about 1842 in connection with a new Electric Process 
| of Gilding and Silvering. His success on that occasion, 
| when having been paid a considerable sum by Messrs. 
Elkington he was able to return home a comparative 
| Croesus, led to a second visit and a further receipt of 
£1200. This took place in the spring of 1844, and from 
that time England became his home. 

As is well known, Siemens did his most notable 
work in practical Electricity and the application of 
| heat to Industrial Processes. In 1853 he read a 
paper to the Institution of Civil Engineers “* On the 
Conversion of Heat into Mechanical Effect.” 
| Dugald Clerk, F.R.S., has gone so far as to say :— 
“* Here for the first time we find the engineer guided 
by an intelligible principle, and that of all the engineers 


Sir | 


Siemens first visited England | 
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himnself out, but meanwhile endowed some of hi 
students, his beoks, and his inventions with his own 
| life.” 

Other Names.—The pioneers already mentioned 
by no means exhaust the list of great men who have 
| been associated with this city. If space had per 
mitted, there is much that might be said concerning 
|John Bright and Joseph Chamberlain—men who 
belong to the Empire and were two of its great 
builders ; Josiah Mason, to whose great interest in 
education Birmingham owes much. George 
Elkington, whose important work has been so well 


so 


The guidance there set forth | 


who spoke on that occasion, Siemens alone seemed to | described by Mr. R. E. Leader, of Sheffield, in an 
| thoroughly apprehend the value of Joule’s results.” | interesting paper entitled “The Early History of 
| Sir William Siemens’ knowledge of scientific prin- | Electro Silver Plating,” read before the Institute of 
ciples enabled him to grasp the importance of the | Metals in September, 1919; also Philip Henry 
| invention of the Regenerative Furnace by his brother, | Muntz, G. Dawson, the Tangyes, the Kenricks, and 
Mr. Friedrich Siemens. This invention was made in 


experiments he could in his small | 


1856. 
speedily followed by a practical application, notably 
at the glass works of Messrs. Chance in Birmingham. 

It was in 1861 that the two brothers patented their 
Gas Producer for use in conjunction with the Regenera- 
tive Furnace. The Siemens Steel Works were started 
in Birmingham in 1866, and two years later the 
Landore Siemens Steel Company began work at 
Swansea. This is specially mentioned because it 
was from the Landore Works that Siemens supplied 


Experiments. made with the Furnace were | 


|many others. 

| I should have liked to include the name of the late 
| Mr. J. D. Elfis as a Birmingham man. He, however. 
| left the city in 1854 for Sheffield; where he made a 
name famous in the annals of Metallurgy and its 
| developments. By his encouragement of scientific 
|methods and research his son, Sir William Ellis, 
|G.B.E., the President Elect of the Iroh and Steel 
| Institute for next year, is worthily continuing his 
| father’s work. 


(To be continued.) 
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Lighthouse Apparatus for Australia. | 


On the oc asion of a recent visit to the works of Chance 
brothers and Co,, Limited, at Smethwick, near Birming- 
han, we had an opportunity of seeing at work the appa- 
ratus for a new lighthouse—shown in the illustration 
below——which is to be erected on Eclipse Island, Western 
\ustralia, 

I'he light is of the first-order, and will enable mariners 
going eastward to pick up Eclipse Island after losing the 
Cape Leeuwin light-—the most westerly of Australia—and 
thus géb a lead into the port of Albany. The beam from 
the new lens will be of about 1,167,000 candles, which 
will give @ luminous range of from 90 to 95 miles in clear 
weather, while the light will be visible by an observer 
ott. above sea level at a distance of 30 miles. The lantern 
will be ereeted on a tower which will bring the focal plane 
to « level 396ft. above sea level. 

lhe optical ratusgivesa triple flash every 20 seconds, 
ind takes the form of three panels with a dioptric mirror. 
lhe centre one of the three panels is slightly narrower than 
ihe two wing panels, but the amount of light which it 
cmits is brought up to the same value by the mirror 
behind. It was noticeable, when we saw the light at work, 
that although the first and third beams of light are dis- 
tinetly larger and of different shape to the second beam, 
all their intensities were practically equal. 

"he light is produced by a Chance incandescent oil 
burner, with an Autoform mantle, 85 mm. in diameter. 
lhese Autoform mantles are made of silk, and are quite 
flexible before they are put in service. They can con- 
sequently be carried about packed together in a box-——a 
ureat convenience as compared with the old collodion type 





mantles, which had to be packed individually in bulky 
tin canisters. When the Autoform mantle is put upon the | 
burner, the flame blows it out into shape, and it auto 

matically takes a form best suited to utilise the heat of | 


the burner. We understand that the intrinsic brightness | 
| 








| 
| 


| 














LIGHTHOUSE APPARATUS FOR AUSTRALIA 


w the new mantles is about 70 per cent. higher than that 
' the old type. 

Che revolving portion of the apparatus weighs 7720 Ib., 
‘nd is carried by an iron float in an annular t of 
mercury, but the float and trough are made so 1 y of 
the same dimensions that it only requires some 386 Ib. 
of mereury to float the whole load. The arrangement 
naturally reduces friction to a minimum, and the mass of, 
say, 34 tons can easily be set in motion with the pressure 
of one finger. 

In order that the mercury trough may be leaned out, 
'! 15 80 arranged that it can be lowered, while the weight 
of the revolving part is carried on rollers. It will be 
noticed that the main standard of the light has a big 
screw thread cut upon it. The trough is screwed on this 
thread, and can thus be raised or lowered readily. 

The motive power is provided by clockwork in the case 
beside the man in the engraving, which is Given by a 
falling weight. The weight requires re-winding every two 
hours, which ensures that the attendant not leave 
his post for long. The lantern in which the light will be 
‘ustalled is 14ft. 9in. in internal diameter, and has circular 
lazing fitted in helically inclined gun-metal framing. 
lhe roof is of copper, and the base of cast iron lined with 
~heet steel. Elaborate arrangements are made to provide 

entilation without draughts, and ies run round 
inside and out to provide access for cleaning the glass. 


| 


| of brake embodying improvements originated by Mr. 


| strange to find that even in 1863 the friction dynamometer 
| fact to which was attributed “* the comparatively high 


| of the article from which we have quoted, we find refer- 





Che apparatus was ordered by Mr. J. F. Ramsbotham, 
Director of Lighthouses, Commonwealth Lighthouse 
Service, Melbourne. 


We had the good fortune while at Smethwick to see at | 


work another class of lighthouse apparatus. This one is | 
to be erected at the port of Lagos, West Africa, and 
consists of a third-order double-flashing light on a mercury | 
pedestal. : It will replace an old fixed light. This apparatus 


jand the existing docks, a peint of considerable value. In 


| of it in the right angle junction of the proposed and existing 





has been designed by Mr. D. W. Hood, Engineer-in-Chief | 
to the Trinity House, and differs in some of its mechanical | 
details from the Australian light, while the lenses are | 
naturally of a different type to produce the double flash. 








ficient turning basin for ships entering or departing from the 
new dock. 
(3) On the other hand, however, by placing the new entrance 


| two-thirds of the way down the main dock, as is shown on the 


accepted plan, the railway and cartage communications for the 


| valuable berths on two-thirds of the west side and all on the 


south side are severed, and it will make the traffic problem 


| most costly and difficult to deal with, necessitating expensive 


THE INSTITUTION OF AUTOMOBILE 
ENGINEERS. 


Tue new offices of the Institution of Automobile Enyi 
neers at Watergate House, York-buildings Adelphi. 
W.C 2, are adjacent to the old York Water Gate, which 
marks the margin of the river before the construction of 
the Embankment. The Water Gate, which was designed 
by the famous architect, Inigo Jones, was constructed in 
1626 as an approach from the Thames to York House, 
the residence of George Villiers, first Duke of Buckingham. 
The mansion was demolished about 1673, but the gateway 
has happily been and forms an interesting 
reminder of the times when the north bank of the Thames 
was lined with the residences of English noblemen. 

The new offices of the Institution occupy the whole of 
the second floor of Watergate House, which is a modern, 
well- inted building within twe minutes walk of the 
three ring Cross Stations, and is, therefore, easily 
accessible from all parts. ‘The council room has a frontage 
on the Embankment Gardens, whilst another room, 
immediately behind, has been fitted up as a library and 
lounge for members who are cordially invited to make use 
of it for reading, writing, or meeting friends. Telephone | 
facilities are also provided. The remainder of the suite 
comprises the secretary's and general officés. 











SIXTY YEARS AGO. 


Ix an article printed in our issue of November 6th, | 
1863, entitled “The Friction Dynamometer,”’ some 
interesting information is to be found regarding the origin 
and development of brakes employed for measuring the 
horse-power of engines. It would appear that the friction 
brake was not, as is still commonly supposed, invented 
by de Prony—the favourite engineer of the first Napoleon 

but that when in 1821 he applied it in practice and ex- 
plained it mathematically, he had been forestalled in the 
conception of the idea by M. Hachette in 1811, and by 
M. Gingenobre in 1815. De Prony’s brake was first 
used for the purpose of providing Louis XVILL. with a 
report ‘om the old and new engines of Chaillot.” This 
form of brake was adopted in Great Britain by the Royal 
Agricultural Society as a ** force resister ” for measuring 
the ‘dynamic effect of agricultural prime movers 
and continued to be used until after 1850. Round about 
1854, the Society adopted for its trials a form of brake 
invented by Mr. Balk, at one time understood to be 
associated with Ransomes and Sims, of Ipswich. This 
invention, however, did not, it is recorded, act satis- 
factorily, and its use “led to disputes amongst the eager 
competitors."” Subsequently, the Society evolved a ferm 
J. G. Appeld—a gentleman whose name is associated 
also with the development of the centrifugal pump 
and by Clayton and Shuttleworth, of Lincoln. It is 


was used in England only by agricultural engineers, a 
dynamic efficiency of the portable engine.” In the course 


ences made to several other inventors who endeavéured 
to improve the friction brake. White, in his “ Century 
of Inventions,”’ published in the early years of the nine- 
teenth century, illustrated a friction brake and deséribed 
it as a ‘real tribometer, or measurer of friction.” He 
seems, therefore, to deserve a place of honour in the history 
of the evolution of this device. In 1829, Fourneyron in- 


bridges over the lock and interferences when shipping is using 
the lock. It would seem that the severing of the south berths 
is common to both schemes; but, obviously, it is important to 
have as little traffic to deal with over the bridges as possible. 
The turning basin for large ships in the main dock is bad and 
inadequate, and under adverse weather conditions it may 
necessitate the moving of shipping in the vicinity. The same 
remarks apply to ships entering and leaving the proposed dry 
dock, particularly as such vessels are always light and high 
out of the water. In addition to this, the placing of the dry 
dock at the end of the new dock will preclude any further 
extension in that direction. This aspect should not be over 
looked, as the capital cost of entrance and dry do k will require 
considerable quayage, or available earning capacity, in order 
to justify their existence. 

(4) On the face of it, I can see no justification for the proposed 
alteration of schemes, and can only surmise that uncertair 
foundations have led to the alteration. It would be of interest 
to know what has actuated the change. 

J. F. Ramsporuam, M. Inst. C.E., M. Am. Soc, C.F 

Melbourne, Australia, September 24th. 


THE PIECEWORK SYSTEM 


Sin, -I have read Mr. J. Taylor's letter on the subject of 
piecework, but I find in it only a diatribe against the applica 
tion of the piecework system. Not a word against the principle 
of the system. 

It is, L think, acknowledged by all thinking men that to 
maintain our position in world trading we must have increased 
production, and this increased production cannot be obtaimed 
without the workman being given some share in the fruits of 
his increased effort. This can only be done in two ways, viz., 
by payment by results, or profit sharing ; the latter alternative 
can be dismissed, as in many instances there would be no profits 
to share, and the workman, after putting forward his best 
efforts, would be badly left 

One of the curses of the application of the piecework system 
is that up to about ten years ago—generalising—-prices were 
fixed in @ very haphazard fashion by the foreman in charge. 
He had nothing to base his price on, except what had been 
paid before for a somewhat similar article, or, he looked at 
the job, and then bartered with the workman for the price 
It then very often depended on whether workmen were scarce 
or plentiful, what price was decided on. Another cause for 
complaint was that in most works a man was limited to time 
and a-quarter. This bred the complaint thet Mr. Taylor makes 
of good prices and poor prices; in fact, I have known cases 
where a workman, having a good price for a running job, ha» 
been compelled to run other jobs in for nothing. 

But the last ten years, and their experiences, has cleared the 
eyes of the vast majority of managements. It is recognised 
that piece rates must be scientifically calculated according to 
the capacity of the machine and average ability of the workman, 
and it may surprise Mr. Taylor to know that in the majority 
of cases the machine is the main factor. 

Very few workmen know, or wish to know, the full capacity 
of the machines they are working ; very few workinen realiv« 
how long @ minute and an hour is, and how many of them he 
allows his machine to waste. Let him stand the full two minutes 
on Armistice Day, and think how much work his machine could 
have turned out im that time, and then realixe that there are 
thirty two minutes in every hour. 

The only satisfactory method of fixing piece rates is to caleu 
late each operation from the drawing, to the speeds and feeds 
of the machines, with proper allowances, see that the machine 
is properly equipped and that the piece to be machined is reason 
ably to the drawing. If not reasonable, additions should be 
made to the price, and the additions charged back to the supplie: 

If this method of i was adopted generally, and 





vented a modification of the de Prony brake for measuring 
the output of his water turbine, and about the same time | 
M. T. Barrois and Dr. Alban also brought out improve: | 
ments. Dr. Alban, it would appear, deserves attention | 
at the hands of the modern historian of engineering. | 
He is described as “ the prophet of high-pressure steam, | 
the author of the well-known work on the high-pressure 
engine, and the enthusiast who, when doctor to a hospital, 
was turned away for converting the lavement syringes 
into small steam engines.” 





Letters to the Editor. | 


(We do not hold ourselves responsible for the opinions of vur 
correspondents. ) 


PORT OF LONDON: IMPROVEMENTS. 

Sin,-—In Tae Exorveer of August 3rd, 1923, Vol. CXXXV1., 
No, 3527, I note the welcome news that the Port of London 
Authority has decided to make radical improvements in Tilbury | 
Docks. I well remember in 1914, when the British Association | 
was in Melb , di ing the problem of the London docks 
and describing my personal experiences when embarking there. | 
characterising it as that one went on board very much in the 
same way as the animals went aboard Noah’s Ark—“ two by 
two,” and at the same time contrasting the inadequate arrange - 
ments with those previded at the port of Liverpool, 

(2) Your paper shows, Figs. 1 and 2, the former scheme having 
been superseded by the latter, although no convineing reasons 
are given for the alterations. The superseded scheme, to my 
mind, possesses many points of superiority over the spproved 
one. For exemple, the dry docks and the new entrance have 
been brought down to the head of the main branch dock, and | 
are thus in the best position for serving the proposed new dock 








addition, the land of the least value for shipping is utilised in 
a useful manner. The direction of the entrance and the placing | 
| 
main dock, gives an admirable lead for vessels leaving or pro- 
ceeding to the old docks, and at the same time provides a suf- 


I have reason to think that it will be, there will be very little 
dissatisfaction amongst the genuine workers. 
The main point for all parties to remember is, that a square 
deal will induce a square deal in return. 
SUPERINTENDENT OF PRODUCTION, 
November 6th 


MARSHALL, SONS AND ©O., LIMITED, AND VICKERS 
LIMITED. 


Sin, We shall esteem it a favour if you will kindly publish 
im an eurly issue of your journal a paragraph stating that we 


emphatically deny the report-- circulated by certain section 


| of the lay Press—that Vickers Limited have teken over or 


acquired this firm. The report is absolutely without foundation. 
MarsHaus., Sons anp Co., LIMrTEep, 
Hensert J. MARSHALL, 
Managing Directvur. 
Gainsborough, November 2nd. 








EDUCATIONAL INTELLIGENCE. 


InstTiTuTION oF Navat Arcutrects.—The following 
scholarships will be offered for competition in 1924: 
Naval architecture: “‘ Institution of Naval Architects ” 
(£130 per armum); “ Beardmore” (£150 per annum), 
and the “ Fairfield ** (£150 per annum). ° Marine engineer 
ing: “ Weir” (£150 per annum), and “ Yarrow ” (£100 
per annum). The scholarships are open to British appren- 
tices or students, and are tenable, subject to thé regula- 
tions governing each scholarship, for three years at Glasgow 
University—with which (for marine rm ucare | scholar- 
ships only) is affiliated the Royal Technical College, 
Glasgow—Durham University, Armstrong College ; Liver 
pool University ; Royal Naval College, Greenwich (for 
naval architecture scholarships only), and the City and 
Guilds (Engineering) College, Imperial College of Science 
and Technology, London (for marine engineering scholar- 
ships only). Full particulars may be obtained from the 
Secretary, Institution of Naval Architects, 5, Adelphi- 
terrace, London, W.C. 2, 
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A New Tube Bending Machine. 


Tuk process of making bends in iron and steel tubes is 
one which is of interest to every engineer, since it forms 
an important part of the work of any engineering shop 
or shipbuilding yard. In the method which is commonly 
employed, the tube is first filled with a material, such as 
sand, which, owing to its incompressibility, allows the 
tube to be bent without collapsing. The process of filling 
a long tube with sand is a tedious one, and much ingenuity 
has been spent on sand filling and shaking-down machines. 
After it is filled the tube is raised to a working heat to 
reduce its rigidity, and the bend is then made round pins, 
formers, or sheaves. the necessary bending force being 
applied by hand, or mechanical or hydraulic means, 
The process we have described is both lengthy and costly, 
and often considerable extra time is spent on dressing the 
bend after it has been made. 

Machines for cold bending are used to a limited extent 
in pipe-bending shops, but they have the disadvantage 
that a different former or sheave is required for each 
radius, which means that a large number of auxiliary 
parts must be carried, while considerable time is spent in 
setting up the machine, particularly if there is not much 
repetition work, and the size of radius is constantly being 
changed. 

A new type of tube-bending machine, which has been 
built under the patents of Mr. C. R. H. Bonn, of Glas- 
gow, by Hugh Smith and Company, Limited, of Possil 
Park Works, Glasgow, is claimed to over- 
come most of the disadvantages we have mentioned. 
It has already undergone prolonged and successful tests, 
and will, we understand, shortly be put on the market in 
the form of a series of standard machines of different 
capacities, which will be built for both hand and hydraulic 
operation. 

The illustrations—Figs. | to 3—accompanying this 
article show the experimental machine. Its distinguish- 
ing features are that steel, iron, and other metal tubes 
can be bent cold without filling and without formers, the 
only tools required being a slipper and a set of grips and 
mandrel heads for each bore of tube, which parts, the makers 
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FIG. 2—FINISH OF A 180 DEG. 


claum, are simple and robust in construction. Fig. 1 shows 
the machine with a 4in. steel tube in position ready for 
bending. In the foreground will be seen the pipe grip, 
the housing of which is mounted on a sliding saddle. 
This saddle is carried on the top part of a revolving arm, 
which is indexed to show the angle through which it is 
turned. Both the saddle and arm’may be moved in a 
direction relative to the centre of the machine, adjusting 
screws being provided which fix the radius of the bend. 
Opposite the saddle is a head carrying a sliding slipper 
arm, also adjusted by a screw, the purpose of the slipper 
being to hold the tube tightly against the bendimg rail. 

The power required to bend the tube is furnished by 
a hydraulic ram carrying an upper steel trough with an 
end stopper which, resting against the end of the tube, 
carries it forward. The pagition of the stopper may be 
varied by means of slots milled on the sides of the support- 
ing trough. Immediately in front of the ram is an auxiliary 
grip which serves to keep the tube in alignment, and 
prevents it from moving either vertically or horizontally. 
Inside the tube there is placed a mandrel, the head of 
which lies in the interior atthe region of bending, its rear end 
being anchored to the crosshead of the withdrawing ram, 
which is fixed behind the driving ram—see Figs. 2 and 3. 

When the tube is in position—as shown in Fig. 1—the 
required radius having been fixed, the stopper is made to 
press against the end of the tube. After this has been 
done, the internal mandrel is drawn into position and 
fixed, the grips secured and the slipper arm screwed up 
so that the tube lies flat against the bending rail. The 
bend is them formed by advancing the end stopper by 
means of the hydraulic driving ram, until the index or the 
end post shows that the head has travelled through the 
required degree of arc. The mandrel is now withdrawn 
from the tube by the ram to which it is attached, the grip 
opened and theslipper arm released. After these operations 
have been carried out, the bent tube may be removed or 
another and following bend made by re-setting the 
mandrel, adjusting the radius screws if required, re- 
gripping the tube, and tightening the slipper. All this 


can be done without removing the tube from the bed of the 
machine. 
The time taken for making a 180 deg, bend at 10}in. 





FiG. 1 


radius with a 4in. diameter steel tube, is, we learn, about 
ten minutes for the first bend and five minutes for following 
or repetition bends. The necessary setting up is done 





BEND AT 10°5 INCHES RADIUS 


quickly and in a simple manner, and no change of tools 
is required for different radii bends when the same bore 
of tube is being worked. Tests made indicate that there 


FIG. 3- SIDE VIEW OF TUBE BENDING MACHINE 


are no limits to the size of tubes which may be bent on 
this principle and that the only possible sources of failure 
are lack of sufficient ductility in the metal, or imper- 


BOWN TUBE BENDING MACHINE 


fections in the material from which the tubes are made. 
The machine described was built primarily as an experi 
mental machine, and it has, we understand, produeed 


WITH TUBE READY FOR BENDING 


excellent bends in steel tubes of both steam and water 
quality in sizes varying from 2in. up to din. in diameter 
The minimum radius of bend was about three diameters 
and the maximum 22in., which was the largest bend tli 
machine was designed to make. Bends may be forme:| 
through any degree of arc from 0 deg. to 222 deg. Wit! 
solid drawn tubes satisfactory work has been done 01 
pipes of 4in. outside diameter, with walls 0.148in. 1 
thickness. Tubes of this size were bent to a radius 01 
10}in. and through 180 deg. of are. A characteristic of t!. 
work done on this machine is the general absence of di: 

tortion, and the tube is left full bore throughout the ben:| 
Tubes thinner than those already mentioned can be ben: 
but there is a limit of thinness for each diameter of tul» 
which may be bent to the minimum radius with tly 
simple appliances of the standard machine. If thinner 
tubes must be bent then minimum radius appliances som 

what more refined than those in use on the standar:| 
machine have to be employed. 

An interesting point with regard to the bends mad 
by the machine is that the bent portion of the tube : 
actually stronger than the original tube. We have see: 
the result of a test made on a 4in. pipe with an interna! 
diameter of 3.6in., which, when subjected to pressure, 
burst at the weld on the straight ion of the tube, 
while the 10}in. radius part remai intact. 

Another important point is that the finished tubes ar: 
practically true to the designed centre line of the bend, 
and are not stretched in any way. This enables the 
material to be cut exactly to size before bending, and 
greatly facilitates the speed of both bending and fitting. 
We have referred to the series of machines it is propose: 
to build. The larger sizes will be worked by hydrauli 
power, and it is intended to produce hand-operated 
machines for the manipulation of small tubes. Thes« 
new machines will, we are informed, embody improve 
ments in the machine we have described, and provisio! 
will be made for making expansion and other specia! 
bends, while the control gear and details of construction 
will be arranged so that the speed of working is increased. 








THe Sociedad Ampliaciones Industriales has just 
obtained a concession for the utilisation of hydrauliv 


force on the river Ara with a flow of 5000 litres a second 





SHOWING HYDRAULIC OPERATING GEAR 


just over 12,700 cubic feet per minute. This concession, 
which is granted for a period of seventy-five years, affects 
the communes of Boultana, Abella, Janovas and Rinsa. 
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PROPOSED RAILWAY ACROSS THE SAHARA. 


FurvTHerR details are now available regarding the 
announeement that a Bill will shortly be laid before the 
French Parliament in connection with a proposed railway 
line aeross the Sahara. The matter has become one of 
greater urgency as the result of the passing of the new 
military law providing for the recruiting of 280,000 native 


oops every year. The greater number of these troops | 
troo} y} ~ ps 


will be drawn from Africa, and the question of their 
transport has now naturally arisen. The Secretariat- 
General of the Supreme War Council considered the 
possibilities of the realisation of a trans-Saharaian railway ; 
the Secretary-General of the Ministry of Public Works 
drew up @ report, which was approved by the War Council, 
and this report was then submitted to the Supreme Council 
of National Defence, which, under the presidency of M. 
Millerand, accepted its conclusions, including the suggested 
route. Starting from Oran, the line will pass through 
Colomb-Bechar, Beni Abbes, Adrar, Ouallen, Tessalit 
snd Bourem to Ouagadougou, south of the Niger, the point 


which it is proposed to make a junction for the French | 
\frican lines. This is the route to be followed by an endless | 


trac k car moasion, which it is proposed to send out shortly, 


and which is to explore the desert from Colomb-Bechar | 


to Bourem, a distance of 1800 kiloms., with a view to the 
establishment of an aeroplane service 

It is understood that the Ministry of Public Works, 
as a result of the decision of the Supreme Council of 
National Defence, approached the P.L.M. Railway Com- 
pany, Which already controls the Western Algerian Railway 


system, and that the company has replied by placing in | 


the hands of M, Le Trocquer an application for a concession, 
regarding which an agreement has now, it is said, been 
reached. The building of the line, it is estimated, will 
take seven or eight years; it will provide not only a 
rategic railway, but also an outlet for African products 





FIR VERSUS PINE TIMBER. 


EXTENSIVE comparisons made by the Forest Products 
Laboratories of Canada, based upon experimental investi 
vations undertaken both in Canada and ihe United States, 
show that Douglas fir is weaker than longleaf pine by 


about 10 per cent. so far as the modulus of rup‘ure is 


concerned ; but, on the other hand, is about 10 per cent. 
stronger on the basis of fibre stress at the elastic limit. 
Since, properly, the basis of working stress for timber 
1 well as for other structural materials should be the 
elastic limit, it may very properly be said that Douglas 
fir has a superior flexural strength for working loads. In 

ngitudinal shear Douglas fir is from 20 to 25 per cent. 
veaker than longleaf pine, a circumstance that should 
carefully taken into account for short, heavily -loaded 
beams. Where rigidity or stiffness is a desirable factor, 
Douglas fir may very profitably be used, since it possesses 
+ modulus of elasticity from 4 te 10 per cent. greater 
than that of longleaf pine For use as columns, Douglas 
fir is inferior to longleaf pine, since practically all tests 
show it to possess a maximum crushing strength from 
10 to 20 per cent. less than that of the latter. Conse 
quently, column formulas must be somewhat more severe 
than for the southern product. On the other hand, the 
strength of Douglas fir in compression perpendicular 
to the grain is some 10 per cent. greater than that of 
mngleaf pine, so that where sills or blocking are concerned 
he native product is at an advantage 

In view of these comparative experimental results, 
is seen that each material has certain special and dis 
tinctive advantages, but so far as ordinary and average 
vork is concerned, the amount of material required in a 
large structure involving bears and columns of this 


material would not be greater if Dougles fir is employed | 


than if longleaf pine were used 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Market Not so Brisk. 


Buytnc of iron aud steel has not been quite so 
brisk this week, though there has been moderate additions 
to the business already in hand. The market appears 
to have sobered down now that stecks which had run 
very low have been renewed. The market tone is bright 
however, and the announcement of railway programmes 
and the probability of a settlement in the near future 
of the shipyard dispute, all tend to increase the optimism 
which has been steadily gaining ground for some weeks 
past. It is apparent that the finishing branches are grow- 
ing more active, and consumptive demand is increasing, 
though not at the rate that the activity of the market last 


week would suggest. There has been a certain amount | 


of speculative buying, but it would appear to be Jess in 
the Midland market than has been the ease, according 
to report, in the more Northern centres. Values continue 
firm, with an upward tendency in some departments, 
and business in pig iron, galvanised sheets and steel billets 
has been done this week at better figures. Both buyers 
ont rr are cheerful, and are looking more hopefully 
to the future 


Steel Prices. 


There continues to be a stiffening up of values 
in or semi-finished steel market, and all the Midland 
makers of billets now appear to be quoting something 
over £8. The market is still active, notwith 
substantial purchases a week ago, and business is done 


are almost invariably unsuccessful. It is not now the Boilermakers’ Disp 
practice to quote, and offers made by British buyers are ad - mas 

generally below Belgian ideas. Some business can, how. Midland, and particularly Black Country, firms 
ever, be done in joists, where urgent delivery is not called connected with the shipbuilding industry, such as the nut 
for, and the consumer can take his material direct from | and bolt and chain and anchor trades, are this week dis 
the ship. ft is also possible to buy favourably for ship- | cussing the probabilities of a settlement of the boiler 
ment from Antwerp to foreign destinations, and Birming- makers’ dispute, which has so seriously affected them 












ham merchants are doing a certain amount of this class 
of business. Finished steel prices are nominally unchanged, 
| but the tendency is undoubtedly firmer. The efforts 
to obtain price agreements have been abandoned for the 
| present in the small bar trade, bat though there is still 
a certain amount of elasticity about prices, on the whole 
they are firmer, and some firms are at date asking £10, 
while praetically all others refuse to go below £9 15s. 
Steel masters in the Midlands find « certain amount 
of opposition from re-rollers, who prefer to retain their 
freedom to quote according to circumstances. The promise 
of new business from the railways has had a wholesome 
effect, the rail mills being busier, and constructional 
engineers are getting much more inquiry which promises 
to materialise. For the time being, any anxiety with 
regard to the possible dumping of Ruhr steel has dis- 
appeared 


Control of Steel Bar Prices. 


The efforts made to secure some sort of price 
agreement in the small steel bar trade have not been 
| successful. Many of the makers are averse to premature 
| advances, and the re-rollers generally are fighting shy of 
agreemerits. This is a keenly cut market, in which many 
of the firms quote prices on the basis of their steel pur 
chases, giving the customer the full benefit of such favour 
able bargains as they are able to make. It i+ not thought 
| that the time is ripe for the re-establishment of the Steel 
| Bar Association. The fact also is recognised that there is 
still a large amount of unemployed plant which is well 
able to absorb whatever new business is forthcoming 
The leading steel concerns are very much more concerned 
j} about the securing of heavy tonnages, mass production 
being, under present conditions. the most essential element 
to the making of profit 


Steel Scrap. 


The market for steel scrap continues to umprove 
A number of sales have this week taken place at prices 
substantially above those ruling a month ago. £4 5s. per 
ton has readily been paid, and higher prices are considered 
inevitable within the next few weeks. Consumers’ stocks 
are low, and holders of material are not anxious to sell, 
preferring to await the advent of better prices. 


Dearer Pig Iron. 


The larger purchases of raw iron have accentuated 
the diversities existing in the pig iron market, as shown 
in the experiences of individual smelters. Some of them 
have not only found outlets for stocks which were causing 


part of their output between now and the end of the 
| quarter. With others the outlook is still perplexing. 
Business has not expanded sufficiently to bring mto opera- 
tion additional furnaces, and in view of the decision of 
coke makers to adhere to the 24s. figure at ovens, the 
owners of idle furnaces are not inclined to relight. The 
demand for forge material is still small, but foundry 
qualities are in better request. Many Derbyshire smelters 
this week wanted £4 15s. for No. 3 foundry iron, but 
others were prepared to accept £4 12s. 6d., which is the 
price named by Northamptonshire makers. Forge iron 
of Northamptonshire make is quoted about £4 3s. 6d., 
and Derbyshire £4 6s. to £4 7s. 6d., which is an advance 
of 2s. 6d. on the week. There is nothing in the state of 
| the forge iron market, however, to make the advance 
generally effective 


Manufactured Iron. 


The Staffordshire finished iron trade generally | 


| now has a somewhat more hopeful outlook. Warehouses 
are re stocking and some foreign business, including orders 
from Russia, formerly a most useful market, has arrived 
| The marked bar mills continue to be begt employed, with 
prices firm et £14 10s. Medium quality bars have made 
| only trifling progress, and values are unstable. Makers 
of common bars for use in the nut and bolt industry report 
| that customers are disposed to cover themselves for a 


little time ahead, which has not been the case for a long | 


time. Orders, therefore, are coming along more freely. 
| Prices have not moved, and much of the business in Staf- 
fordshire is done at £10 12s. 6d., though some firms con- 
| tinue to quote £10 15s 
and are much less formidable as a competitor with Staf- 
fordshire nut and bolt bars. Continental bars are now 
quoted £9 to £9 5s., delivered in this district. The slack- 
ness in the tube trade continues, and the calls upon the 
strip mills are restricted. Wrought iron gas tube str’p 
continues to be quoted £12 10s. 


Galvanised Sheets. 


Business is well maintained in the galvanised 
| sheet industry, and recent orders, for the most part, 
| have been for next year’s delivery. For early supplies 
| substantial premiums over the £19 figure have been paid 
| for galvanised corrugated sheets of 24 gauge. The ten- 
| dency is for the quotation to be advanced to £19 5s 


Railway Work. 


Rolling stock firms in the Midlands are extremely 
gratified to note that at long last the railway companies 
are coming forward with their programmes, and they 

|are trusting to participate in the big work programmes 
| which have just been announced. The wagon building 
| firms hereabouts have kept fairly busy throughout the 
| recent slump, but it has been, for the most part, on export 
| and electrification account. They are now awaiting the 


anxiety, but they have also disposed of a considerable | 


Belgian bars have become dearer | 


since it commenced in April. It is thought highly probable 
that the efforts which have been made to settle the dispute 
will now be successful, and they await the result of the 
conference between the Shipbuilding Employers’ Federa 
tion and the Boilermakers’ Society on Friday with con 
siderable anxiety. It is known that a large volume of 
work is ready to be given out as soon as the dispute is 
at an end, and hopes of a considerable quantity coming 
into the Black Country are entertained 


Obituary. 


I regret to have to announce this week, following 
upon last week's obituary notice of the late Mr. Caleb 
W. Roberts, the death of another prominent member o/ 
Roberts and Cooper, Limited, the well-known Black 
Country iron and steel manufacturers, in the person 
of Mr. David Walter Cooper. Mr. Cooper, who was a 
director and secretary of the firm and head of the 
Wollescote Galvanising Company, died in Birmingham 
on Monday. He was a well-known figure on the Birming 
ham Iron and Steel Exchange, where his presence will 
be much missed by a large circle of business friends and 
acquaintances 


Midland Workless. 


Again, this week, there has been a decreas« 
in the number of workless in the Midlands, a reduction 
of 933 being recorded in the latest returns. The tote 
number of persons unemployed in the area now stands 
at 164,521, of which the Birmingham area accounts 
for 41,934, Coventry 5454, Cradley Heath 5102, Smethwick 
5326, Stourbridge and Brierley Hil! 4040, Walsall 6060 
and Wolverhampton 7940 








LANCASHIRE. 
(From our own Corresponde nts 


MANCHESTER, Thursday 


! General Outlook. 


THE recent improvement in the iron and stec! 
markets here does not seem to develop to any extent 
There were a good many observers here who were of 
opmion that the movement was temporary, and these are 
now rather more confident that they were right; but 
at the same time the outlook is not at all clear vet. and 
we have yet to see what will be the effect of the distribution 
of orders for home work which is to be made by the 
Government and the railway companies during the next 
few moths. It seems a little unfortunate that the vexed 
question of tarifis and protection should be brought for 
ward prominently at this time, and that there should be 
|any question about an immediate election ; and unles- 
| these disturbing elements are banished, at any rate fo: 
the duration of the present Parliament, one cannot sex 

how it is possible for business to improve. 


Metals. 


The non-ferrous metals, with the exception of 
| lead, do not show much movement at present. Copper 
remains very low, although one cannot yet find many 
| people here who believe that it is absolutely at the bottom 
Buyers of copper point to the very large production and 
the excess over the present rate of consumption, and 
argue that it is perfectly safe for them to buy only what 
they need for immediate use, and to keep their working 
stocks as low as possible. This policy, of course, tends to 
make the market dull, but it leaves the opportunity 
open for a sudden rise, if at any time consumers desire 
again to re-establish normal stocks at their works. This 
is just what has recently happened in the foundry iron 
industry here. The reports from America are persistent! 
depressing. It is said that the domestic consumption 
there is decreasing ; but there has been no attempt on the 
part of producers to limit the production of copper. If 
the over-production of copper is to continue there may be 
| still lower prices ; but one cannot help thinking that the 
| market must now be fairly safe so far as refined ingot and 
standard copper are concerned. There has been no change 
reported in the prices for manufactured copper and brass 
up to the time of writing. The movements in tin have not 
been of much importance. There seems to be a belief 
here that the present prices for tin are safe and that the 
chances are rather in favour of the market than against it 
The demand for tin-plates from the consuming industries 
has certainly been very good, and this has increased the 
consumption of tin both here and in America. The engi- 
neering demand for tin is poor. The extraordinary rise in 
lead which occurred last week seems to have been caused 
by an acute scarcity of prompt metal combined with a 
kind of panic amongst consumers. The premium on prompt 
| delivery as against three months’ metal rose at one time 
to nearly £4 per ton. There was a sharp set-back after 
wards, but the price of lead is still very high, and especially 
of English lead. Lead sheets were put up to £41 10s. per 
! ton, while zine sheets were still offering at £38 10s. per ton 
Spelter has been rather a quiet market while this scare 
has been going on in lead. Prices have chan very little 
during the last week or two. They were a little easier at 
one time, but lately the market has been a little stronger 
Some American metal has been coming in 
Pig Iron. 

The demand for foundry iron here seems to have 
slackened a little; but this is not surprising, because a 
very considerable business has been done during the last 
three weeks since the Cleveland makers put up their price 


at date at £8 2s. 6d. to £8 5s. Sheet bars command about | issuing and placing of contracts, and are optimistic by 4s. per ton. The belief that the lowest prices of the 


£8. Most consumers of raw steel have satisfied their 
prospective requirements, and the steel works are in @ 
much better position. Belgian efforts to enter the market 


|as to the amount of work which will be placed outside 
the companies’ own works. and as to the portion they 
are likely to obtain. 





year had been seen led to the replenishing of stocks, which 
everyone admits had been allowed to run down to a figure 
much under the average. The question now is whether 
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must ironfounders have enough stocks of iron to last coming to hand. This is particularly so in the case of 
until a much better demand for castings sets in. Makers | electro-plate. Competition, however, continues to be so 
of Midland pig iron seem to be satisfied with the slight | keen that the profits being made are very small. In the 
improvement in prices, and those who have their furnaces | cutlery section most business is being done in stainless 
fully occupied probably do not desire any further rise, | knives. The majority of the orders are for the home 
for any substantial advance in present prices would bring | market. The export trade is quiet, the chief overseas 
more of the idle furnaces into operation and the con- | customers being New Zealand and Australia. As a result 
sumption of foundry iron in this district is not good enough | of the falling off in the imports of cheap continental pro- 


to justify any serious increase in the output. A steady | 
trade at present prices—say, about 100s. per ton delivered | 
in Manchester—-will suit makers much better than a | 
higher price which would bring competition with it. 


Steel. 


What is wanted now is such an increased demand 
for manufactured steel as would enable the steel makers 
to sell finished steel at a profit. At present profit in the 
steel trade seems confined mainly to makers of billets and 
semi-steel. Sections and plates, with perhaps the excep- 
tion of boiler plates, have for a long time been sold at or 
below the bare cost of production, and one begins to hope 
that this unsatisfactory time is at last coming to an end. 
Some sellers of steel plates here have been asking £10 10s. 
per ton, and one understands that business has been done 
at that figure ; but in other districts common steel plates 
are to be bought at much less. Merchants here, when 
quoting for angles and joists, usually try to obtain £9 10s. 
per ton, but one would not like to say that business could 
not still be done at £9 5s. It may, however, be admitted 
that the tone of business in the steel trade is better than 
it was, even if in some cases the old prices are being 
accepted. 





Scrap. 


With the exception of the non-ferrous scraps, the 
market for old material is decidedly stronger. There is | 
much more demand for steel scrap and a slightly larger | 
demand for cast and wrought scrap. It would seem that 
there is now a chance of scarcity of supply in heavy steel 
melting serap, and some Sheftield consumers are anxious 
to buy. In Lancashire the price of this scrap at the 
moment is 75s. on trucks, or roughly about 5s. less than 
the value of wrought scrap; but there seems to be a 
probability of the prices coming nearer together. For 
heavy wrought scrap 85s. per ton delivered has been paid. 
In cast scrap there is not very much being done yet, but the 
prices for good qualities range from 85s. to 90s. per ton. 


BarRow-IN-FurNess, Thursday. 
Hematite. 


The hematite pig iron trade has made no further 
movement during the week. Confidence prevails, never- 
theless, but the improvement will be slow, and it will be 
towards the end of the year before there is any evidence 
of a substantial character that trade is again on the up 
gradient. The various schemes proposed by the British 
railway companies which have already been mentioned 
will certainly affect this district and will increase the 
demand considerably. The prolonged boilermakers’ 
lock-out is undoubtedly holding up the shipbuilders and 
engineers very considerably, and if only a settlement 
could be reached there would be an increase in the amount 
of business done by local iron producers. It would lead, 
no doubt, to the placing of more orders for forward delivery, 
for prices are comparatively low and, if anything, there is 
a tendency to lift. Continental trade is only moderate, 
and the American business is not great yet. Scotch buyers 
have been taking a little more, and more mixed Bessemer 
numbers are going into the Midlands. The business in 
special qualities is fair. 


Iron Ore. 


There is no change in the state of the iron ore 
trade, nor will there be until there is more life in the iron 
markets. The mines are not producing anything like a 


| cliffe Ironworks, Chapeltown, have secured a contract 


| tions near the village of Harworth. 
| they have been successful in striking the Barnsley seam 


ducts an improvement is now noticeable in the sale of 
Sheffield scissors and small knives. 


Singapore Naval Base. 


Newton, Chambers and Co., Limited, Thorn- 
from the Admiralty for the construction of steel work for 
the new naval base at Singapore. The work consists in 
supplying and erecting eleven mild steel oil fuel storage 
tanks of the largest size. There has been keen competition 
for this order, but in view of the serious unemployment 
prevalent in the Chapeltown district Messrs. Newton, 
Chambers and Co. ‘made special efforts to secure it. Their 
constructional department will be found almost full 
occupation for more than six months. The same firm has 
also been successful in securing an order for a large gas 
purifying plant for the South of England and for a gas- 
holder for Liverpool. 


A Famous Coal Seam Struck. 


There is the prospect of big colliery developments 
in the Doncaster area. Messrs. Barber, Walker and Co., 
the owners of the Harworth Main Colliery Company, have 
for more than two years been carrying on sinking opera- 
In the No. 1 shaft 


at a depth of 929 yards. The seam is 6ft. in thickness, 
and Mr. C. W. Phillips, the general manager of the com- 
pany, states that the coal found is of splendid quality and 
is equal to any that he has seen at other pits in the area. 
When the colliery is in full working order employment will 
be found for between 3000 and 4000 men. About 5000 
tons of coal per day will probably be drawn. It is esti- 
mated that the Parkgate seam at Harworth is about 
250 yards below the Barnsley seam. Most of the surface 
buildings are completed and the pithead gear of reinforced 
concrete is constructed. A system of electric winding is 
to be introduced. A model village is to be erected to house 
the mining population, and between 200 and 300 houses 
are at present in course of erection. The Harworth enter 
prise was at first in the hands of a concern of which Herr 
Hugo Stinnes was the head. During the war the foreign 
interests were wound up and Messrs. Barber, Walker and 
Co. purchased the undertaking through the Board of 
Trade. It was not until September, 1921, that the com- 
pany commenced sinking operations in earnest. One of 
the many difficulties met with was water, the greatest | 
quantities encountered rushing out at the rate of 800 or 
900 gallons a minute. This obstacle was overcome by 
means of cementation. 
Winter Relief Schemes. | 
Sheffield City Council has decided to spend | 
£300,000 on works of municipal value during the coming 
winter in order to lighten the unemployment problem. 
This will bring the amount spent on relief work by the 
city to over £1,000,000. It is estimated that the latest 
work to be put in hand will find employment for about 
2000 men for periods varying from three to eighteen 
months. Altogether twenty-six schemes have been pre- 
pared, and these include work at baths, parks, cemeteries, 
bri , and roads. The most costly item, involving an 
expenditure of £85,000, will be the widening of part of the 
much-used Worksop Road. Two further units of the new 
extension of the sewage works are to be constructed 
at a cost of £42,000, and on the erection of public baths 
there will be an expenditure of £30,914. 








normal amount, and some are practically idle. Business 
in foreign ore is slack. 


Steel. 


The prospects in the steel trade are a little better, 
and hopes are expressed that the railways in this country 
will become bigger customers. Orders held are not heavy 
at the moment, but there are better chances of a con- 
tinuance of activities than there were. 


| 


| 





SHEFFIELD. 
(From our own Correspondent.) 


Heavy Steel Prospect. 


rut heavy steel trade remains in a very quiet 
state, but a much brighter outlook has been created as a 
result of the decision by the London, Midland and Scottish 
Railway Company to place substantial contracts. Shef- 
tield and other towns in the immediate locality are par- 
ticularly well able to cope with railway orders. Plant has 
been almost in idleness for a long time, waiting for the 
inevitable placing of contracts, and when the orders | 
actually arrive Sheffield will be in a position to deal with 
them immediately. Preparations are already being made, 
and some of the open-hearth furnaces which have. been 
idle for many months will soon be working once more. 
Apart from the expected railway orders, a general revival 
is anticipated early in the New Year, though it is agreed 
that Sheftield’s normal trade position cannot be regained 
until the European question becomes more settled. The | 
lighter steel trades are expecting to share to a large extent | 
in the railway contracts. There is certain to be a large 
increase in the demand for tools of the kind in which | 
Sheffield specialises. In other sections greater activity is | 
recorded, and good orders have been received for hammers, | 
saws, picks, and edge and farm tools. 


| 





Cutlery and Plate. 


The improvement recently recorded in these 
industries continues, and Christmas trade orders are already 


Advice to Young Engineers. 


Professor J. Husband, of Sheftield University, 
has been elected president of the Sheftield and District 
Section of the Junior Institution of Engineers. In his 
presidential ad on “ Recent Progress in Engineering ”’ 
he made the statement that it would be a desirable thing 
if young English engineers could be encouraged or assisted 
to visit foreign countries with a view to broadening their 
views. Such a system, he said, would pay. Professor 
Husband presented the local section silver medal to Mr. 
Arthur Reginald Chaytor, A.M.I.E.E., for his paper on 
“The Manufacture of Seamless Steel Tubes and Gas 
Cylinders.” 


Hull Gets Railway Work. 


The London and North-Eastern Railway Com- 
pany is proposing to make an early start on the con- 
struction of a new line for the diversion of passenger traffic 
from Cannon-street Station to Paragon Station. The 
former was on the Hull and Barnsley Railway and the 
change has been brought about by the grouping system. 
When the new line is constructed Cannon-street Station 
is to be converted into a goods depét. This railway com- 
pany has also decided to do a considerable amount of work 
in the renewal of permanent way and bridge strengthening. 
The large sum; which it is proposing to spend on 
wagons should find considerable work for outside firms. 
Sheffield, Penistone, Rotherham, and Stocksbridge are 
hoping to get their share of orders for rails and for buffers. 
springs, and tires. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Iron and Steel Trade Revival. 


Att the indications point to a progressive improve- 
ment in the iron and steel trades, and a marked sovivel 
business is anticipated when the winter schemes of bridge 


reviving, and evidence of this fact is afforded in the returns 


for October for the Cleveland district. For the first time 
since April the total exceeds 100,000 tons, and the improve. 
ment extends to both branches of the trade—pig iron and 
manufactured iron and steel. The pig iron shipments 
advanced from 34,827 tons in September to 41,935 tons 
last month, and whilst the deliveries to Scotland show a 
marked increase, it is noteworthy that Belgium, Denmark. 
and Holland all received record deliveries for any mont} 
in the current year. The despatch of 4487 tons of pig iron 
to France also marks a big improvement, and 4820 tons 
were sent to Germany, despite the chaos in that country. 
For the first time this year there were no exports across the 
Atlantic, but that is a trade which in the nature of things 
is bound to be intermittent, and manufacturers are more 
concerned with the cultivation of trading relations with: the 
Continent, where there is evidence of a growing demand fo: 
British pig iron. India was again the largest buyer for 
manufactured iron and steel, with a total delivery of 
17,530 tons ; whilst trade with New Zealand and Australia 
amounted to 6684 tons. Germany took 6532 tons of steel, 
Egypt 5608 tons, Japan 1935 tons, and Nigeria 2158 ton. 


Cleveland Iron Trade. 


The Cleveland pig iron market maintains all its 
strong features. Buyers are showing greater freedom in 
placing orders, being evidently convinced that nothing is 
to be gained by waiting, and some, at least, are placing 
orders to cover future requirements. There is now a 
very confident feeling that the boilermakers’ dispute will 
be settled, and as orders are already being placed in con 
nection with the Government's and the railway companies’ 
schemes for the relief of unemployment, everything points 
to a very big consumption of pig iron in the near future 
Forward buying under these circumstances offers certain 
attractions, for the output of pig iron is very limited, and 
consumers in some cases are disposed to make sure 
supplies. Moreover, prices are not likely to fall. The bulk 
of the business done this week has been on home account, 
quite a good number of contracts having been placed ; 
but the volume of the foreign trade is very small in com 
parison with the number of inquiries circulating. Makers 
are being asked for quotations for the first quarter of next 
year, but this business has not got beyond the inquiry 
stage, and generally the price seems to be rather «a 
obstacle. Still, continental costs are rising, and it is ful’) 
expected that many of these inquiries will ultimate! 
mature. Germany, in particular, is wanting iron, but tl. 
obstacles to business in that direction are manifest!) 
enormous. Prices generally are firm but unchanged, 
No. 1 being 107s. 6d., No. 3 G.M.B. 100s., No. 4 foundry 
99s., and No. 4 forge 98s. per ton. 


Hematite Pig Iron. 


Some large sales of hematite pig iron are reported 
to have been made this week to Sheffield and South Wales 


, consumers, and also to the Continent, and makers, who 
| now have well-filled order books, are endeavouring to raise 


the price a little; but orders for mixed numbers can still 
be placed at 100s., or for No. 1 at 101s. per ton. 


The foreign ore trade is lifeless. 
well stocked and are not inclined to pay the present pric: 
of 23s. per ton c.i.f. for best Rubio. Some of the cok 
makers are still quoting 39s. for good medium furnac 
qualities, but it is understood that contracts have been 
placed at 36s. 6d. per ton delivered at the works 


Consumers are 


Manufactured Iron and Steel. 


The manufactured iron and steel trade is m a 
healthier condition than for some time past, the great 
schemes for railway reconstruction and development having 
given a decided impetus to the demand. Operations at 
the works are growing more active, and the winter outlook 
is now considered bright. Makers have here and therv 
advanced prices to the extent of 5s. to 7s. 6d. per ton. 


The Coal Trade. 


The Northern coal trade remains very 
factory. The colliery position is well assured for the rest 
of this year, and as a rule producers are advancing thei! 
ideas. There appears to be expectation that more orders 
for large quantities of steam coals for the German State 
Railways may be placed. Despite the rts of order- 
having gone to Scotland, the Midlands, and Wales, ther 
are those who anticipate the placing of more business 01 
the Northern market for next year. The question «! 
sterling credits, however, is still the ruling factor in al! 
this kind of business. The demand from continynt:! 
sources is not very extensive just now, though there ar 
numerous inquiries, and merchants are taking out thei! 
full quantities previously booked for shipment abroad 
so that the outlook is improving. The steam coal section 
is still the strongest in the market, with producers of best 

ualities asking a minimum of 26s. per ton f.o.b. prompt 

Il other classes of steams are demanding enhanced figures. 
while secondary sorts are also on the upward move. Smal! 
steams are steady, but rather variable and contingent upo! 
the position of the individual collieries. Durham make- 
are very steady as a rule, and in most cases the collieries 
are in a fairly comfortable position for tonnage. Gas coal 
is steady, while coking is firm and bunkers are equally 
improved. The coke market is irregular and erratic. 
Patent oven coke is weak in tone and lower prices are 
indicated. Gas coke is scarce and obtainable only at top 
figures. 


Iron and Steel Imports. 


Statistics presented at this week's meeting of the 

Tees Conservanc Ccuntaiaainetd showed that the imports 
of crude sheet , blooms, billets, slabs, &c., during 
October totalled 11,086 tons; pig iron, 1914 tons; and 
lates, bars, angles, 447 tons. For the past twelve months 
apleete totalled, in the classes mentioned, 77,612 tons, 
14,748 tons, and 11,289 tons respectively, comparing with 


Satis 





building, railway development, and ship construction are 
in operation. The export trade, too, is showing signs of 


54,611 tons, 34,631 tons, and 7125 tons in the previous 
twelve months. 
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of 3 million gallons of oil per tank. The contract pro- 
vides for the supply, delivery, erection and testing com- 
plete of these tanks on foundations supplied by the 
Admitalty, and,the order has to be completed by May, 


tively few exporters are in a position to take advantage | 
of the concessions, and if they take prompt tonnage 
4 (From our own Cortpepondent it meansthat in order to obtain the. tonnage required they 
dl : | have often to\pay a rather higher rate of freight, so that 


Lis 


SCOTLAND. 


ts Firmer Tendency. there is not’ much to be gained in the lofig run. Apart | 1925. The nt order will complete a series of thirty- 
ns from this, there is not a great dea! of fresh business about, | three similar tanks which have been placed with the 
a Tue slight improvement noticeable in the steel | and continental consumers and buyers are not coming | Tees-side Bridge and Engineering Works, Limited. The 
k. and iron trades last week has been maintained and the | forward with many inquiries. The hold-off attitude is | whole of the steel plates and sections required in the tanks 
hh various markets are inclined to firm up a little. Conditions | still being pursued to a large extent, so that, altogether, | will be manufactured in the Tees-side district. 

n are said to be brighter than for some time back, and the | the tone is on the quiet side. At one time last week, it | 

1s outlook wil be still better if prices can be kept at | looked as if, before very long, a different complexion might | 

\ reasonable levels. Competition from abroad has not been | overcome the market in view of the expectation of a | WALES AND ADJOINING COUNTIES. 

ie quite so keen of late, but producers would be ill advised substantial demand for coals for Germany, and the report | . 

rs to ask enhanced prices on that account. | that two well-known firms had made arrangements re- | Tin-plate Prices. 

"e garding the opening of credits in London. It is not doubted The Stabilisation Committee for the steel and 
r Shipbuilding—Continued Low Output. that the two firms in question have been negotiating | tin-plate industry has decided to continue the principle 
Yn Pr : , ‘ }and that they have secured large orders; but, unfortu-| of stabilisation of prices for a further period of twelve 
rv With conditions at the shipyards still unchanged | nately, the report is now current that these orders are not | months, which does not, of course, mean the elimination 
if le output for October was exceedingly small, though | for coals for shipment from this district, but for North of the variation of prices. The tin-plate market is firm. 


double that of the preceding month. The total consisted 
of six vessels of 12,019 tons aggregate, three of which 
practic ally comprise the total:—The Hopeland, cargo 
steamer, 4500 tons, built by Barelay, Curle and Co., 


Limited, for the Hopemount Shipping Company (Stamp, | 


Country coals. This is very disappointing, as it was 
expected that this business would have given a much- 
needed fillip to the coal trade. As regards operations 
over next year, more business has been arranged, but 
it is not particularly extensive, and there has been no 


Steel Workers’ Wages. 
The South Wales Siemens Steel Association 
has decided to continue the existing bonus to workmen 
plus the 7} per cent. advance operating under the last 


and Co., Limited), Newcastle-on-Tyne ; Gujarat, ateri nproveme e ice a ave -hee . Thi : . 
= r r 4320 tons by Harland and Wolff for yn ae | ot a . Th cm 1A = | ogg hee r - | ang or ae <ubibems Safe Gpesatign 7 = 
s.8. movor, ve Ss, > >» 4 , y ° » . . . 
s , A obtained. 1e ntral Argentin ailways have pur February, and will mean an advance of about Is. 6d. 


Weir and Co., London; and the Baron Glenconner, 


Kelvin Shipping Company, Limited (H. 
Glasgow. Several orders for small 
various descriptions have been placed during the month 


Hogarth and 


Sons), 


_ th f | chased about 150,000 tons of large coals for delivery over 
cargo steamer, 3000 tons, by Napier and Miller, for the | 


steamers of | 


and others are under consideration, and these, along with | 


the work hung up meantime, will provide a fair amount 
of work when the boilermakers’ dispute is at an end. 
Even with an early re-start now, it is almost impossible 
that the winter months could be anything but one of the 
worst periods in the history of the industry. The output 
for this year to date is less than half that of last year for 
a similar period, and is far and away the lowest since the 
end of the war 


Better Demand for Pig Iron. 


Increased activity 
market. Foundry qualities are in larger request for both 
home and export delivery and are quoted at a firmer figure. 
This tendency to higher prices does not find much favour, 
yut to the present at least the increased turnover has not 
been arrested. No. | foundry has again been quoted at 
{5 5s. per ton, with hematite on the same level and No. 3 
foundry 5s. per ton less. There should be no scarcity of 
with outputs diminished stocks 
have been accumulating for some time 


upplies, because even 


Steel. 


Though there is a firmer tone in the steel market, 
there is not much activity in certain departments. In 
fact, the course of business shows little alteration. Plates 
are still very short of specifications, and if sections show 
ip better they are still far from being busy. The sheet 


is reported in the pig iron | 


1924, and superior dry coals have been done over the same 
period at 27s. One of the French State Railways has 
bouzht about 20,000 tons of large steam qualities for 
shipment over this month and next. 


Miners and their Wages. 


The South Wales coalowners, realising the dis- 
appointment that prevails as the result in the fall in the 
wage-rate for this month and next, decided, at the latter 
end of last week, to continue paying for a further two 
months a higher subsistence wage than that awarded 
by Lord Buxton to the lower-paid married workmen. 
It is questionable, however, whether this will have any 
effect upon the workmen as regards their attitude towards 
a revision of the present agreement, and according to 
one of the men’s leaders the action of the coalowners 


jin giving the higher subsistence wage to the lower-paid 


! 


mills have enough orders on hand for light gauges to keep | 


the works going for some time, but specifications for 
heavier sheets are extremely slow to materialise. Taken 
ill over, the orders for export steel which are placed with 
cal producers are mostly for light material 


Bar Iron Busier. 


Che bar iron trade has participated in the slight 
unprovement in industrial circles. Bars for export and 
home delivery are in better request than for some time, 
ind here also makers are hinting at increased prices. At 
present, however, the nominal quotation of £12 per ton 
for Crown bars for home delivery still stands, while export 
an be done about £11 to £11 5s. per ton f.o.b. Glasgow. 
Ke-rolled steel bars, also, are in greater demand. 


Coal —Smaller Demand. 


Several circumstances have combined to restrict 
the turnover in the Scotch coal trade. In all districts the 
collieries are fully booked up for round fuel for export and 
have really nothing of any consequence available for about 
ten days or afortnight. Owners are inclined to ask higher 
prices for future delivery, and buyers are holding off in 
consequence, only being prepared to pay current rates for 
immediate accommodation. New business in round coal, 
therefore, is rather quiet just at present. Washed nuts 
are moving off regularly at current rates. The supply of 
small steamers has been restricted, but nevertheless the 
(locks at Methil and Leith have been very busy. The home 
narket is slow apart from the demand for the best qualities 
of house coal 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


CHE conditions prevailing in the steam coal trade 
are lar from being satisfactory, and the outlook gives 
no promise of an immediate improvement. It was thought 
at one time that when the tonnage delayed by the recent 
vales arrived up, there would be considerable congestion 
it the loading ports ; but so far steamers have not come to 
hand in large numbers, and the consequence is that, with 
the exception of Swansea, there have been quite a number 
of idle loading berths during the past week. In the case 
of Swansea, there has been a list of steamers waiting to 
xet mto berth, and the reason for this difference, as com- 
pared with the other ports in this district, is the fact that 
anthracite coals are more difficult to obtain, as the outputs 
“t the various collieries are not particularly extensive 
and there are consequent delays in loading. The shortage 
of tonnage at the ports where steam coals are mainly 
shipped has, naturally, caused weakness for prompt ship- 
ment in the market for these qualities, and, unfortunately, 
many collieries have suffered and have been temporarily 
idle. Salesmen have been prepared to cut their prices 
in cases in whith) they. can secure itmmediate shipment 
in order to get them out of their difficulties ; but compara- 








workmer, has caused the higher grades of workmen to 
be dissatisfied. They contend that they have been ignored 
by the coalowners, with the result that serious anomalies 
have been created which threaten to bring about a division 
among the miners. It is stated that under the new con 
ditions, a haulier will only receive 4d. per day more than 
a labourer, and ostlers, who have to go twice a day to 
work and who work continuously on Sundays, will receive 
ls. a day less than the labourers. Stokers will also get 
less than labourers, and altogether it looks as if there is 
likely to be a certain amount of friction, and the men 
in the Rhondda are demanding that meetings shall be 
held to consider the position 


Tin-plate Workers’ Notices. 


In accordance with the decision 
meetings held recently, which were of quite an un- 
official character, the enginemen and firemen engaged 
in the South Wales tin-plate industry presented their 
notices on Monday last to terminate in twenty-eight days’ 
time. Their action is quite unconstitutional, and against 
the advice of their leaders. Hope, of course, has not been 
abandoned that something will be done in the meantime 
to avert such a disaster as a stoppage in the industry, 
which will, if it takes place, affect works reaching from 
Lianelly to Lydney. 


come to at 


Current Business. 


The prompt demand for coals is on a compara- 
tively small scale, and with few exceptions collieries 
are barely able to maintain recent quotations for the reason 
that they are short of tonnage to keep them going. Some 
of the best Admiralty large coals are relatively steadier 
than other grades, and are quoted et 28s. for supplies 
ahead. Monmouthshire coals and drys are weak, while 
prices are getting down to, if they are not absolutely at, 
cost prices. Superior qualities of smalls maintain a fairly 
good tone, but the inferior descriptions are on the weak 
side and are plentiful. The inquiry for patent fuel is quiet, 
the comparatively high costs of production making it 
difficult for makers to compete with superior large coals. 
Coke remains practically unchanged. Anthracite coals 
are easier, with the possible exception of best grade 
machine-made nuts and cobbles 








Latest News from the Provinces. 


NORTH OF ENGLAND. 
New Industries for Tees-side. 


FURTHER great industrial developments are fore- 
shadowed on Tees-side as the result of the acquisition 
of a large tract of land at Cargo Fleet by the Rio Tinto 
Company, Limited, a firm of world-wide reputation for 
the manufacture of copper and other mineral commodi- 
ties. The land, which has a large frontage on the river 
Tees, was acquired originally from the Tees Conservancy 
Commission by the Cargo Fleet Iron Company, Limited, 
from which it has been purchased by the Rio Tinto Com- 
pany. It is understood that it is the intention of the 
firm to establish two branches of industry on the site. 
One concerns the manufacture of copper, and the other 
covers a number of by-products. A great part of the 
raw material will be brought to the Tees from the firm's 
mines in the provinee of Huelva, Spain, and for its recep- 
tion the Rio Tinto Company intends to build new wharves 
of its own at Cargo Fleet. 


Admiralty Order for Oil Tanks. 


The Admiralty has placed a further order with 
the Tees-side Bridge and Engineering Works, Middles- 
brough, for twelve oil tanks to be erected abroad, each 
116ft, in diameter by 45ft, 6in. high, and having a capacity 


in the £ to each worker. 








Australian Engineering Notes. 


Tue Electrical Federation of Victoria has decided to 
hold an electrical exhibition in Melbourne in September, 
1924, which will remain open for at least four weeks 
The exhibition will be designed to cover every phase 
of electricity and its uses. Wireless in all its ramifica 
tions will be a feature both in telegraphy and telephony. 

* * * * * * 


THE Queensland Government has accepted the tender 
of Walkers, Limited, Brisbane, for the erection of a sugar 
mill at Tully River. The price is £389,480. The new mills 
will have a crushing capacity of 150,000 tons of cane in 
a season. The Sydney (N.S.W.) Electricity Department 
is calling for tenders, returnable on December 3rd, for the 
supply and delivery of six 33,000-volt incoming feeder 
panels, six 33,000-volt transformer control panels,» six 
5000-volt transformer control panels, and fifteen 5000 
volt feeder panels, all complete with oil switches, instru- 
ment transformers, instruments, relays, bus-bar supports, 
leading-in insulators, choke coils, lightning arresters, 
&c. The Department also calls for the following tenders, 
also returnable on December 3rd :—Supply and delivery 
of 15,800 yards of .4 three-core paper-insulated lead 
covered and armoured high-tension 11,000-volt cable, 
10,532 yards of 7/036 section three-core pilot cable for a 
pressure of 600 volts; and 5266 yards of combined tele 
phone wires and cable with three-core 7/036 section, 
and three pairs No. 19 telephone wires. The following 
tender, called for by the same Department, closes on 
| January 2Ist, 1924:—Supply and delivery of sixteen 
| split conductor panels to replace existing panels supplied 
by various makers, the panels to be complete with oil 
switches, disconnecting switches, instrument transformers, 
instruments and relays, and bus-bar supports; working 
pressure, 5250 volts. 

* . > . * + 





FOLLOWING an inter-State conference of tramway engi 
neers in Melbourne, a suitable design for a standard rail 
for the Commonwealth was agreed upon. The object of 
the conference was to arrange for a rail which could be 
rolled in Australia. At present such rails are imported 
from Great Britain and America. It is suggested that 
| the different tramway authorities should pool their re 
quirements, so that the rails could be rolled in paying 
quantities either at Newcastle or Lithgow. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





H. E. Weatuertey anp Co., Limited, inform us that they 
have taken new and commodious premises as works and show 
rooms, and ultimately as offices, at 5 and 6, Chicheley-street 
York-road, Lambeth, 8.E. 1. 

Sin W. G. AnmstRoNG, Watrworts anp Co., Limited, aud 
Vickers Limited, The Arsenal, Constantinople, request that, in 
view of the British Post Office at Constantinople having been 
closed, all communications intended for them shall be in future 
addressed to Messrs. Armstrong-Vickers, Box 202, Galata Post 
Office, Constantinople. 

Ow1ne to the large number of foreign high-speed drills which 
are being imported into this country, low im price and often of 
very inferior steel, the makers of “‘ Novo’ high-speed twist 
drills have made an arrangement with the makers of the high 
speed steel so to reduce the price of genuine “ Novo” drills 
that they can meet this foreign competition. The steel used will 
be the same as hitherto and will contain a minimum of 14 per 
cent. tungsten. Charles Churchill and Co., Limited, of 9-15, 
Leonard-street, Finsbury, E.C. 2, will, as hitherto distribut: 
these drills. 

We are informed by Vickers Limited that a consolidation of 
its hydro-electric department for the purpose of attaining more 
compact organisation and greater promptnes* in correspondence 
is taking place. The headquarters of the dc partment is being 
established at Barrow, and the firm requests that correspondence 
&e., having reference to water power equipment and hydro 
electric projects of all kinds should in future be addressed to 
Vickers Lumited, Hydro-electric Department, Barrow-in 
Furness, England. Mr. W. H. Munro has been appointed chief 
of the department. 








Test Copes.—We have received from The American Socict) 
of Mechanical Engineers, 29, West Thirty-ninth Street, New 
York, copies of two codes just issued—The Test Code for 
Hydraulic Power Plants and their Equipment and Rules for th: 
Construction of Low-Pressure Heating Boilers. The Test Code 
for Hydraulic Power Plants is the first of a series of sixteen 
test codes to be issued during the coming year by the Power 
Test Code Committee, as a result of its years of work on tho 
revision of the test codes of 1915. The revised Heating Boiler 
Section constitutes Section IV. of the 1923 edition of the Boiler 
Code. Tho Steel Plate Section of this code embraces an 
important innovation in the form of special rules for the con 
struction of low-pressure boilers with welded joints. The price 
of these codes is 80 cents a copy (to members 70 cents) and in 
quantities of 25 or more 65 cents. 
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Current Prices for Metals and Fuels. 


N.W, 
Native 


Coast 

19/6 to 26 
23/- 
23/- 


(1) Spanish 

(1) N. African 

N.E. Coast— 
Native 
Foreign (c.i.f.) 


(2) Scortanp— 
Hematite. . 
No. 1 Foundry 
No, 3 Foundry 


N.E,. Coast— 
Hematite Mixed Nos 
No. 1 


Cleveland— 
No. 1 os 
Silicious Iron .. 
No. 3 G.M.B. .. 
No. 4 Foundry 
No. 4 Forge 
Mottled 
White 


MIpLaANDs— 
(3) Staffs.— 
All-mine (Cold Blast ) 
North Staffs. Forge * 
Foundry 


” ” 


(8) Northampton- 


Foundry No. 3 
Forge 


(8) Derbyshire— 
No. 3 Foundry 


Forge 


(8) Lincolnshire— 
No. 3 Foundry 
No, 4 Forge 
3asi 
(4) N.W. Coast— 
N. Lancs and Cum. 


Hematite Mixed Nos 


MANUFACTURED 


Home. 
£ «. d. 
SCOTLAND 
Crown Bars 12 
Best 


N.E. Coast 
Crown Bars 
Tees 

Lancs, 

Crown Bars 


Second Quality Bars 
Hoops 


S. Yorxs. 
Crown Bars 
Best 


Hoops 


MIDLANDS 
Crown Bars ‘ 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


6) Home. 
&..a,@, 
(5) SCoTLAND— 
Boiler Plates .. 
Ship Plates, jin. and up 
hit ce ten ain 
Steel Sheets, */,,in.to fin. 12 
Sheets (Gal. Cor. 24 B.G.) 


13 0 
10 0 
15 
10 


(1) Delivered (2) Net Makers’ works. 


(6) Home Prices—All delivered Glasgow Station. 
8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
(a) Delivered Sheffield or Glasgow. 


® OQuntati 


ly high and nominal. 





STEEL (continued). 
Home. 

. aa oo 

Ship Plates  & 

Angles .. . ee 

Boiler Plates - 

Joists... sav@ 


N.E. Coast— 


Fish-plates. 12 

Channels 9 

Hard Billets 10 

Soft Billets 9 
N.W. Coast— 


Export. 
Ss © 


Barrow— 
Heavy Rails 
| Light ,, 
Billets 
MANCHESTER— 
Bars (Round) 
» (others) 10 
Hoops (Best) .. 15 
» (Soft Steel) 13 
 . we. 190 1e-< . 10 
»” (Lanes. Boiler) .. 13 
SH EeEFrrigzLp— 
Siemens Acid Billets .. 12 
Bessemer Billets 13 
Hard Basic a 10 
Intermediate Basic ae 
Soft Basic ee eae 
TROOPS... «>, 0 12 
Soft Wire Rods il 
MripLtanps— 
Small Rolled Bars. . “te 
Billets and Sheet-bars .. 8 
Gas Tube Strip 10 
Sheets (20 W.G.) .. .. Il 
Galv. Sheets, f.0.b. L'pool 19 
Angles .. .. .. wi -@ 
Joists boc EAN 9 
pe ee a 10 
Bridge and Tank Plates 10 


| Heavy Rails ‘ y 
| 
| 
| 
| 
| 





NON-FERROUS METALS. 


| Swansea— 
Tin-plates, 1.C., 20 by 14 
Block Tin (cash) ° 
oe (three months) 
Copper (cash) 7. te 
» (three months) .. 
Spanish Lead (cash) 
o° (three months) 
Spelter (cash) 
» (three months) 
| MANCHESTER 
Copper, Best Selected Ingots 
Electrolytic ; 
Strong Sheets .. 
eo Tubes (Basis price) 
Brass Tubes (Basis price) 
» Condenser .. .. 
Lead, English 


» Foreign. . 


23,14 to 23/4) 
213 0 0 
213 0 90 
61 2 6 
61 12 
29 15 


27 


FERRO ALLOYS. 


(AU prices now nominal. 


Tungsten Metal Powder 
Ferro Tungsten .. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
6p.c.to8p.c. . 
Sp.c.toldp.c. ,, 
Specially Refined 
2 p.c. carbon 

o Re ew F 
» 0.75 p.c. carbon 
” carbon free 
Metallic Chromium .. . 
Ferro Manganese (per ton) 
, Silicon, 45 p.c. to 50 p.c. 
o 75 p.c.. 
» Vanadium 
» Molybdenum ile hes 
» Titanium (carbon free) .. 
Nickel (per ton) 
Cobalt 


Aluminium (per ton). . 


-. £0 0 0 
.. £60 0 0 
. 25 0 0 


. £130 


1/9 per Ib. 
1/5 per Ib. 
Per Ton. 
£23 0 0 
£22 0 0 
£21 0 0 


Per Unit 
10/ 
8/- 
8/- 


18/- 
21/- 
22/6 
1/6 per Ib. 
4/- per Ib. 


. £18 for home, 


£20 for export 


. £11 10 O scale 5/- per 


unit 

£18 0 0 scale 6/- per 
unit 

19/- per Ib. 

9/- per lb. 

1/- per Ib. 


11/6 per Ib. 


. £82 to £100 


(British Official.) | 


J 


! 
| 
| 


FUELS. 


SCOTLAND, 


LaNARKSHIRE— 
(f.0.b. Glasgow) —Steam 
Ell 
Splint 
Trebles 
Doubles 
Singles 


AYRSHIRE — 


| (8) N.W. Coast— 


| SHEFFIELD 


(f.0.b. Porta}—Steam 
Splint 
Trebles 


Export 


23,6 
24/- 
6 to 26 
22,9 
22/3 


, 
19 


23,6 
24/6 


ae 
32/9 


FiresHine— 
(f.0.b. Methil-or Burnt- 
island}—Steam 
Screened Navigation 
OE as. bel 
Doubles .. 
Singles 


| Loruians— 


(f.0.b. Leith)—Best Steam 
Secondary Steam 
Trebles Foie 
Doubles 
Singles 


ENGLAND. 


Steams .. .. . ’ 29 
Household 8 to 57 6 
Coke da ord 43/6 
NORTHUMBERLAND — 
Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 


25/- to 26/6 
22/6 to 23 
15/- to 16/6 
20/6 
25/- to 28 


| Dursam— 


24/- 
22/6 to 23,6 
25/- to 28 
50/- to 52/6 


Best Gas 
Second 
Household 
Foundry Coke 
Lalanad. 
31/6 to 32,6 
27/6 to 29/- 
27/- to 29/- 
23; to2t 
21/- to 22/6 
15/- to 16/- 
21/- to 23/- 
20/- to 22/- 
11/6 to 13/6 
10/- to 13/- 
to 9/- 
30/- to 31 
35/- to 36 


Best Hand-picked Branch 
Barnsley Best Silkstone 
Derbyshire Best Brights 
» » House 
» Large Nut« 
> Small 
Yorkshire Hards 
Derbyshire _,, 
Rough Slacks 
Rater: wm ~~ 
Smalls .... 7/- 
Blast -furnace Cok: 
» (Export) 


(inland) 
f.o.b. 
Carpirr— (9; SOUTH WALES. 
Steam Coals : 
Best Smokeless Large 
Second , = 
Best Dry Large ; 
Best Black Vein Larze 
Western Valley _.. 
Best Eastern Valley Large 
Ordinary * 
Best Steam Smalis 
Ordinary ~ 
Washed Nuts ‘ 
Ne. 3 Rhondda Large .. 
ms Smalls 
Large 
Through 
* 2 Smalls 
Coke (export) 
Patent Fuel 
Pitwood (ex ship) 
SwaNnsEA— 
Anthracite Coals : 
Best Big Vein Large 
Red Vein.. ue 
Machine-made Cobbles 
Nuts. . We 
Beans 
COs . oe 
Breaker Duff . 
Rubbly Culm 
Steam Coals : 
Large... 
Seconds .. 
Smalis .. .. 
Cargo Through 


27/6 to 28 
26/- to 27 
27/- to 28 
26/- to 27/- 
26/6 to 27/- 
25/- to 26/- 
24/- to 25/- 
23/- to 24; 
17/6 to 186 
16/- to 17;- 
27/6 to 30/- 
28/- to 29,- 
24/- to 25/ 
23/- to 24 
18/6 to 19/6 
16/- to 17/- 
42/6 to 50 
29/- to 32 
27/6 to 28/6 


No. 2 


40/- 
35/- 
32/- 


to 45 

to 37/6 
to 33/- 
55/ to 60 

55/- to 60/- 
45/- to 46/- 
26/6 to 27/6 
12/9 to 13/- 
14/- to 14/6 


24/- to 25 
22/- to 23/- 
14/- to 16)- 
19/- to 2) 








(3) £.0.t. Makers’ works, approximate. 


t Latest quotations available. 


(4) Delivered Sheffield. 
Boiler Plates 10/- extra delivered England. 


(5) Glaagow, Lanarkshire and Ayrshire. 
(7) Export Prices—f.o.b. Glaagow. 
(9) Per ton f.0.b. 
(b) Delivered Birmingham. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


The Trade Position. 


Ir the iron, steel and engineering firms have had 
little reason to complain of the situation generally, so far 
as concerned their business activity, there is certainly a 
feeling now that the outlook is less reassuring. So long 
as there was @ prospect of the end of the ive resistance 
in the Ruhr being followed by large and regular consign- 
ments of coal and coke, and of payment on account of 
reparations, which would allow the vast programme of 
public works to be put into partial execution, the engineer- 
ing industries were buoyed up by a hope which enabled 
them to tide over the troublous period of the past few 
months. Despite the assertion that arrangements are 
being made to furn'sh blast-furnace proprietors with 
adequate supplies of coke, the consignments are still so 
limited that a considerable defieit has to be made up for 
by purchases abroad at very high cost. While some 
blast-furnace proprietors are supplied with Ruhr coke at a 
fairly low price and others are producing their own fuel, 
many blast-furnaces are employing coke from England 
and elsewhere, with the result that there is an extraordinary 
difference in the cost of producing pig iron, and now that 
there is a falling off in the demand for iron and steel, the 
discrepancy in prices is giving rise to serious competition. 
The trade is in a state of unstable equilibrium. As soon 
as the problem of reparation is in a fair way of settlement, 
there will be a recovery of activity, for there is an abund- 
ance of work to be done in this country, and the State is 
only waiting for money payments from any to enable 
it to press forward the various electrification, inland water- 
way and other national schemes. Meanwhile, several of 
the engineering concerns have contracts in hand for bridge- 
work, railway and other material for countries in which 
development work is being carried out with French capital, 
but having regard to the enormous increase in home pro- 
ductive resources, it is evident that more and more atten- 
tion must be given to foreign requirements, and in view 
of the absolute necessity of fostering an export trade, the 
change which is taking place in the world’s markets is 
causing a good deal of uneasiness. 


Complaints are becoming more and more rife 
throughout the country of the inadequate supplies of 
wagons and trucks. At this time of the year, the demand | 
for wagons reaches its maximum from the beet districts | 
in the north, the wine-growing regions in the centre and | 
south, and the cider country in the west, and it was | 
supposed that the large amount of rolling stock surrendered | 
by Germany, as well as the considerable quantity pur- | 
chased from England and America, would have been amply 
sufficient for the purpose, and would have more than 
provided for the extraordinary development of traffic 
which has taken place during the past four years. A large 
amount of this stock has remained unutilised through the 
necessity of transforming locomotives to burn French 
fuel and repairing wagons in a more or less dilapidated 
state, and for a tong while past the locomotive and wagon 
builders have been doing nothing else but effect these 
repairs, which are not profitable to builders themselves, 
and, in view of the future service, cost relatively more 
than new wagons. The situation of the locomotive 
builders is so bad that they are unable to keep on their 
skilled hands, who are going into other branches of 
industry, and if it were not for the orders that are being 
given out for the transformation of American locomotives, 
some of the firms would be obliged to shut down ther 
locomotive departments altogether. The Government is 
being exhorted to recommend the distribution of new 
orders for rolling stock, but it can hardly encroach upon 
the prerogatives of the Superior Railway Council, which is 
pursuing a policy of rigid economy, with a view of making 
the different lines self-supporting. Meanwhile, it is 
reported that the Est company proposes to give out orders 
for 2000 wagons, while the Nord is stated to have in view 
a partial renewal of its stock at a cost of 175 million francs. 


The Motor Trade. 


Judging from the reports being circulated by 
motor car firms, the recent Show brought in so many 
orders that in some cases the turnover this year is likely 
to be doubled. This may be attributed to the facilities 
offered for doing business with countries in which the | 
exchange rate is high, and also to the extraordinary 
popularity of light cars with low fuel consumption. In 
view of the high price of petrol, makers have been giving 
special attention to low running costs, and the results | 
obtained are so far satisfactory that the popular type of 
car is now firmly established. If the show of touring | 
cars was particularly successful, the exhibition of com- 
mercial vehicles that followed it fell distinctly flat. There 
continues to be a normal business in motor wagons, and 
the use of these vehicles is steadily increasing, but the 
commercial branch of the industry cannot be said to be | 
flourishing. Nevertheless, the War Ministry has given 
out large orders for lorries in the Lyons district, which 
will keep some of the makers employed for a long while | 
to come. 


Suction Gas Wagons. 


| 
The trials of wagons with suction gas plants, | 
which have been carried out by the Comité des Recherches 
Scientifiques and the Automobile Club, terminated last | 
week so far as the road tests were concerned, and the | 
engines and gas plants of the nine vehicles which success. | 
fully completed the daily runs, making a total of 870 | 
miles, have been taken down for bench tests, which are to 
count in the final classification. The running tests appear 
to have been satisfactory. The average consumption of 
a 3}-ton wagon is declared to have been 154 Ib. of charcoal 
for 62 miles and of a 5-ton wagon 176 Ib. of charcoal. 
These tests are competitive with the trials of electric 
wagons, and when all the data are collected, the Comité 
des Recherches Scientifiques will publish full details 
whereby it will be possible to form an idea of the future 
of these two methods of power application. The electric 
vehicle has a very strong following in view of the possi- 
bility of distributing cheap electrical energy all over the 
country under the national electrification scheme. 











British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each, 

The date first given is the date of @ 
at the end of the abridgment, is the 
complete Specification. 





ication ; the second date, 
late of the acceptance of the 


TURBINE MACHINERY. 


204,661. April 29th, 1922. 
Wallsend Slipway and 
Walleend-on-Tyne 

This invention relates to steam turbines of the rotor and 
multiple distributor type, in which the distributors for the 
successive rotors ere formed by fixing blades in the diaphragm 
walls. The invention provides a form of distributor blades 
having different profiles at sections of different radii to take 
intc sccount the difference in the peripheral velocities of the 
rotor bledes at these radii. Fig. 1 shows a distributor blede, 
seen from the front, fitted to its corresponding diaphragm. 

Figs. 2 and 3 are sections of the distributor blade showing the 

difference in profile. Fig. 4 is a velocity diagram. 

tributor blade A, at the points where the junction is made with 

the diaphragm limiting the size of steam orifice at radii R and r, 

has enlargements or protuberances a connected with the formed 


Engineering Company, 


N°204,66! 








surfaces of the blade in such & manner as to eliminate sharp 
corrers of the orifice through which the steam passes. Should 
the difference between the radii R and r be very pronounced. 
with a minimum value of '/,,th of 2R, as will obtain 
in low pressure turbines, it is important to give to the distributor 
blades o different profile in relation to the section at R from that 
at r, in order to take into account the appreciable difference 
in the poe velocities of the blades of the moving rotor 
at these different radii R and r. The inlet angle m for the in- 
flowing steam, shown in Figs. 2 and 3, diminishes frém the 
profile O N as at the section at the radius R to the profile M N 
as at the section at the radius r. The reverse rule applies to 
the outlet angle n, which increases from the section at the radius 
R to the section at the radius r. Fig. 4 is a velocity diagram 
showing the effect of a large difference between R and r, with 
the distributor blade A' shaded to take into account the effect 
of the difference in the peripheral velocities.—October let, 1923. 


GAS PRODUCERS. 


204,579. November lI4th, 1922.--Om Suarez Retorrs, F. 
Lamplough, Highfield, Feltham, Middlesex, and N. C. T. 
Harper, 571, Essenwood-road, Durban, Natal. 

This still is intended for the destructive distillation of such 


| 
Stream Turspine Biapine, The | 
Limited, | 


The dis. | 


DYNAMOS AND MOTORS. 


| 

| 204,389.—June 27th, 1922.--Improvep Means ror INDICATING 
ANGULAR PosITION PARTICULARLY ArPLicaBLe To WIRE- 
Less DIRECTION-FINDING Apparatus, John Ambrose Slee, 

Commander, of 7, Elvaston-place, London, 8.W. 7. 
The primary object of this invention is to provide means 
whereby the direction of a distant transmitting station may 
| be read upon a compess card. The projector is connected to the 
handle of the radiogoniometer of a wireless direction finder, 
so that es the handle is turned the projector is turned through 
the same angle. In the drawing A is a bracket which supports 
a hand wheel B, which may be connected to the search coil 


of the radiogoniometer of a wireless direction finder. C is a 
projector carried by a spindle D, also sw in the bracket 
A. The projector contains « straight nent lamp E with 


the filament intersecting the axis of spindle D at right angles. 
| The casing of the lamp has formed in its underside a deep narrow 


N°204,389 


























| slot F, so that a thin, but wide, beam of light issues from the 


slot. G is a compass card, the centre of which lies in the axis 
of the spindle D. Thus the projector C will cause a line of light 


| to appear along a diameter of the card not pay | when the plane 
e 


| of the card is normal to the axis of the spind 


| of the line of light on the card G. 
204,499. September Sth, 1922. 


| 


| 








| 


| 


D, but even if 
it be tilted with respect thereto as shown in broken lines. 
Attached to the hand wheel B is a dise H “which has projecting 
downwards from it a pin I fast with a bar J, which carries a 
second pin K. On the spindle D is a disc 8 having projecting 
from it a pin T fast with a bar L, which also carries a pin. P P 
are two rods which connect the pin K to the pin T, and the pin 
1 to the other pin. The two rods and the two bars J |, form a parallel! 
motion, and it will be seen thet for any @ngular movement of 
the hand wheel B there will be an equal angular movement 
September 27th, 1923. 


A Device For SHowine THE 
Temperature Conpitions oF Etecrric MAcHINEs, 
Edmund Schréeder, of Maybach-Ufer, 48-51, Berlin, 8.0 
36, Germany. 

The object of this invention is to provide a cheap, simple 
and robust temperature indicating device for the current con- 
ductors of electric machines, the operation of which depends 
on the well-known phenomenon that many colours, particular! y 
those derived from certain metallic compounds change their 
shades of colour with varying temperatures. The indicator 
is included in the circuit and adapted to alter its colour with 
changes in temperature, the characteristic feature being that 
the indicator ie surrounded by a heat insulator for the purpose 
of synchronising the rate of heat flow from the indicator with 
that from the current conductors. The two pins A A of the plug 
contact are connected by a plate B made of such cross sectional! 
area and resistance that it will reach the temperature required 
to produce an alteration of colour in the material with which 


| it is coated only when the parts of the current circuit to be 


materials as shale, and is heated by a mixture of the products | 


of combustion, from ar outside furnace, and superheated steam. 
This mixture is introduced at A, rises up through the outer 
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jacket B, down through C, goes into the distillation chamber 
D through the perforations in the valve bottom E, and escapes, 
together with the products of distillation, by the outlet F. 
The valves at the top and bottom of the still are so 

that the material being treated can be fed in and the waste 
discharged, without loss of the products. —-October 4th, 1923. 
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rotected have attained the admissible limit of temperatur 
he plate may show a cross C, or some other design on « ground 
of a colour the same as that of cold iodide of mercury (Hogl,), 
namely, red, but unalterable by temperature change. The 
cross, which is at first invisible, becomes visible as a yellow 


| figure on the red ground wher the limit of temperature is reached. 


The alarm or indicator plate B is contained in a casing E closed 
at the top by a glass plate D. Slidable on the casing over holes 
F is an annular member G, which has corresponding holes 
capable of being brought to register with the holes F, w hereby 
the quantity of heat allowed to be conducted through the 
casing from the plate B can be regulated so as to render it 
possible to arrange that the plate B heats and coolssynchronously 
with the heating and cooling of the winding, or the part of the 
machine to be protected. The plate will then serve to show 
the temperature condition of the winding. It is also possible 
to construct the device to indicate several termperatures. For 


' example, the ground of the plate B might be of a colour that does 
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not alter until a higher temperature is reached than that at 
Thus, a 
second temperature is indicated by the alteration of the ground | 


which the central figure or design becomes visible. 


on which the figure or design appears.—October 4th, 1923 


CRANES AND CONVEYORS. 


204,261, January 25th, 1923.—PnNeumatTic Sucrion Con 


vevors, H, J. 
Glos. 


The inventor states that in pneumatic suction conveying 

found 
system, 
nozzles which are not 
in use and destroys the efficiency of those which are still 
The object of this invention is thus to provide 


not been 
on each 


plants as heretofore constructed it 
practicable to use more than one nozzle 
because free air passes into those 


at work. 
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means whereby twe or more nozzles may be used on the same 
system without those out of use impairing the efficiency of the 
others, The nozzle A is fed through a hopper B, which is 
mounted on a pivot C and pam ST by the weights D 
and spring E. When in operation the weight of the materiel 
in the hopper is sufieient to keep the opening F in its side in 
register with the nozzle A, but if the supply of material fails the 
spring raises the hopper, as shown in the lower view, and closes 
the opening of the nozzle.—September 27th, 1923. 


MISCELLANEOUS. 


181,731. June l7th, 1922.—ImpRovEMENTs IN 
Conpvoctiviry tx THe Earrsa, “ Erda” Gesellschaft fiir 
Wissenschaftliche Erderforschung m.b.H., and Dr. Richard 
Ambronn, German, both of Géttingen, Germany. 

A number of devices are known for electrically dicovering geolo- 
gieal material, such as ore, water, oil, &c., the electrie conduc- 
tivity of which is very different from that of the material in 
which they are embedded. These devices comprise point elec- 


trodes or linear electrodes for earthing the electric current and | 


producing the electric field, the equi-potential lines or equi- 
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potential areas of which on the surface of the earth or along bore- 
holes being measured. The device, according to this invention, 
comprises surface electrodes for earthing the current, and they 
are shaped according to the purpose for which they are intended. 
The arrangement shown comprises 2 number of rods A, which are 
interconnected with each other by a wire B running to and fro 
successively over the several rods A, so as to form with the rods 
a kind of network covering a surface of suitable extension, the 
lines of flux going from one electrode surface through the 
subsoil to s similar electrode at a distant place._—September 17th, 
1923. 


204,276 March 27th, 1923.—Device Por MECHANICALLY 
Rectiryinc Hicn-Texsion Potyrnase Current, Lodge- 
Cottrell, Limited, of 51, Great Charles-street and Church- 
street, Birmingham. 

Che present invention 1 


lates to a deviee for mechanically 


H. King, Newmarket-court, Nailsworth, 


by means of the stationary polyphase current contacts X Y 
to the sectors G and H of the principal disc #, thus e@using 


indicated by an arrow—the sector K of the auxiliary dise 


takes up the current flowing in the phase ITT. and returns it to the 
an uninterruptea | 


same phase by way of 8ST and U. Thus, 


| three-phase current will flow in the windings I., Ll. and IIT., 


} and the pulsating current in Q and R will not be affected by 
| compensating currents in the transformer W, and will assume | 
The invention is of | Club, 


the conventional theoretical wave form, 


consuming high-tension current of small energy, such as, 
example, electrical dust precipitators, Réntgen tubes, &c. 
September 27th, 1923. 


203,937. October 24th, 1922. 
Stanton Ironworks ey = G 
and P. H. Wilson, 
ham. 


-CONCRETE-LINED Pres, 





each piece are protected by the concrete lining. 
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| are clamped on to the cast iron pipe, leaving a slight space peller Design,” 
The pipe 
and is rotated while the concrete is | 
| fect in, so that it is applied centrifugally and fills the spaces at 


| between thei: inner faces and the ends of the pipe. 
is mounted in the eage C 


the ends. Sprigs D are cast into the pipe to form a reinforee- 
ment for the conerete at the ends.—September 20th, 1923 








Forthcoming Engagements. 


Devices FoR | 
DerectiIne AND Locattne Masses oF Dissimttar Evectric 


| should reach this o, 
| of the week preceding the meetings. 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY, 


S.W. 1. Concert. 8 p.m. 


InstirutTe OF Metats: SHerriecp Loca Secrion. 
Hall gf the University, St. 
Lecture on “ 
Dr. W. Rosenhain, F.R.S 

Juxton LxstrroTion 
S.W. 1. Lecturette, ° 
Mees. 7.30 p.m. 

Puysicat Soctery or Lonpoy. 
South Kensington, S.W. 7 


7.30 p.m, 


or EwNotneers.—39, Vietoria-street, 
Amateur Cinematography, 


Ordinary meeting. 5 p.m. 


SATURDAY, NOVEMBER lors. 


Otp StrupENTs’ AssoctaTion.—The Engineers. 
London, W. 1. 


FiInsBURY 
Club, Coventry-street, 
7 p.m. 


Keicuiey Association or EwnNcinexrs.—The Assembly 
Room, Cycling Club, Cavendish-street, Keighley. 
* Twenty-five Years’ Progress in Machine Tools,’ 


| H. Wright. 6.30 p-m. 


by Mr. Isaac 


} MONDAY, NOVEMBER l2ru. 


InstrruTe or Metats: Scortisn Locat Secrion.—lInstitu 
| tion of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. Paper, “* Nickel Alloys,” 
7.30 p.m. 

AUTOMOBILE ENGINEERS : 
Hotel, Birmingham. Informal 


INSTITUTION OF 
CENTRE. —Queen’s 
6.45 p.m. 


meeting 


NORTHAMPTON ENGINEERING COLLEGE ENGINEERING Society. 

-Northampton Engineering College, St. John-street, London, 
E.C. 1. Paper, “ Turbo-compressors and Blowers,’ by Mr. A. 
J. D. Humby. 5.30 p.m. 


Surveyors’ 
Address by the president. Mr. J 


INstTITUTION.—-12, Great George-street, 8.W. | 


. L. Davidson. 8 p.m 


























rectifying high-tension polyphase current. The device operates 
in the following manner:—The currents produced in the 
individual phases I., IT. and ITT. are synchronously conducted ' 


TUESDAY, NOVEMBER l3ru. 
ENGINEERING Socisty.—Royal Society of 
Adelphi, W.C. 2, Opening meeting. 8 p.m. 


Marine Encrverers.—85-88, The Minories, 
Adjourned discussion on ** A Note upon Cast 


ILLUMINATING 
Arts, John-street, 
INSTITUTE OF 
Tower-hill, E. 1. 


lron for Marine Engine Castings from the Metallurgical and | 
| Engiveering Points of View,” 
| Wood, 


by Messrs. H. J. Young and E. 


6.30 p.m. 


InstitvuTe of Merats: Birminguam LocaL Section. 
Chamber of Commerce, New-street, Birmingham. 
* X-rays and Crystal Structure,” by Dr. H. B. Keene. 


InstiroTe oF Metats: Norru-East Coast Loca Secrion. 
Armstrong College, Newcestle- te Paper, ** General 
Scientific Brassfoundry Work,” by Mr. P. Longmuir. 
INSTITUTION OF AUTOMOBILE ENGINEERS: CoveNTRY CENTRE. 
—Railway Hotel, Coventry. Discussion on the subject of 
* Limits." 7 p.m. 


7 p.m. 


INSTITUTION oF ExvectricaL Enoinegers: Scorrissa C -—-y 
—207, Bath-street, Glasgow. Inaugural address by Mr. 
Mitchell. 7.30 p.m. 


INSTITUTION OF PeTRoLeUM TecHNOLOGISsTs,—Royal Society 
of Arts, John-street, Adelphi, W.C.2. Paper, “‘ Galician- 


special importance for the production from high-tension poly- 
phase current, of direct current to be employed in apparatus 
for | Tw Tower,”’ 


The | 
Limited, near Nottingham, 
, Hamilton-drive, "The Park, Notting- | 


| 
In this pipe, not only the bore, but also the exposed ends of | 
Rings A and B 


Secretaries of Institutions, Societies, &c., desirous of having | 
notices of meetings inserted in this column, are requested to note | 
that, in order to make sure of ita insertion, the necessary information 
ce on, or before, the morning of the Wednesday 
In all casea the TIME ro 


Evecrro-Harmonsic Soctery.—Caxton Hall, Westminster, | 


” by Dr. ©. K. 


Imperial College of Science , 


Twelfth annual dinner. Club, ¥ 


Paper, | Tyne. 


BirMINGHAM 


Paper, | 


7.30 p.m. | 


@ | | Canadian Pole Tool Fishing Methods,’ by Mr. A. Millar 5.0 


a) p.m 


pulsating direct current to flow in the leads Q and R. When the 
| sec tor H leaves the contact Y—the shaft rot ating in the direction 


WEDNESDAY, NOVEMBER 1t4ru 


INSTITUTION OF AUTOMOBILE ENGINERRS.—-Lastitution oj 

Mechanical Engineers, Storey'’s-gate, 5.W. 1. Paper, “© Tho 

| Misuse of the Internal Combustion Engine and Suggestions for 
| its more Efficient Application,” by Mr. L. Murphy. 6.30 p.m. 


Enorverers.—The Engineers’ 
“A Study of the 


CHEMICAL 
Coventry-street, W.1. Pa : 
Conditions of Constant Rate of Flow in Filter Presses,” by 
Messrs. M. B. Donald and R. D. Hunneman ; * A Study of the 
by Mesars. M. B, Donald and C. W. Tyson, 


INSTITUTION OF 


| 7.30 p.m, 

Mere AL Socuery or Arrs.—John-street, Adelphi, W.C. 2, 

* The Electric Transmission and R production of Writing 

aml and Photographs without Wires,’ by Monsieur Edouard 

| Belin. 8 p.m. 

Society or Tecunican Knuineers: Manonesrer Distriwr 

—Milton Hall, Deansgate, Manchester. Discussion, vi 
| Function of the Staff Conneil in Industry.’ 7.30 p.m. 


THURSDAY, NOVEMBER 


INSTITUTION OF AUTOMOBILE ENGINEERS. 
Adelphi, W.C. 2. London Graduates’ meeting. 
by Mr. A. O. Marshall, 7.30 p.m 


Lorn. 


Watergate Hinunx 
Paper, “* Noi« 


FRIDAY, NOVEMBER 


InsTiruTe oF MeErats : 
| University, St. George’s-square, Sheffield. 
| for Platinum,” by Mr. E. A, Sinith. 

Institute oF METALS: 

versity College, Singleton Park, Swansea. 
of Alloys,”’ by Professor T. Turner. 

InsTITUTION oF ELecTRiIcAL ENGINEERS : Scorrisa Cen ri 

Strupgents’ Seocrion.—Royal Technical College, 
Address by Mr. J, F. Nielsen, chairman. 7.30 p.m. 


InsTITUTION oF MecuanicaL ENGINEERS.—-Storey’s-gate, 
Westminster, 8.W. 1. ° The Possibilities of Mercury as a W ork 
ing Substance for Binary Fluid Turbines,’ by Mr. W. J. Kearton 
6 p.m. 


i6rn. 


Suerrizip Loca. Secrion.— the 
Paper, ** Substitutes 
7.30 p.m. 
Swansea Locat Secriox.— Uni 
Paper, * The Density 
7.15 p.m, 


Glasyow 


Jusion LystiruTion oF EnNoingrrs.-—39, Victoria street, 


S.W. 1. Annual general meeting. 7,30 p.m. 

Norts-East Coast Inxstrrutiox of ENGINEERS AND Suir 
BUILLDERS.—Literary and Philosophical Seciety’s Hall, New 
castle-upon-Tyne. Paper, “ Essential Factors in Ship I’ro 
by Mr. A. F. Ainslie. 7.30 pam, 

Society or Cagmicar INpustay; CaemicaL ENGINEERING 
Grovur.—Chemical Industry Club, 2, Whitehall Court, 5.W. | 
Paper: “A New Source of Potash, and its Industrial 
| Exploitation,” by Professor J. W. Hinchley. 8 p.m. 

West Bromwicu Eneinsenrine Sociery.—tTechnical Sehool 
| West Bromwich. Paper, “The Application of Science to 

Industry,” by Dr. C. M, Walter. 7.30 p.m. 


SATURDAY, NOVEMBER lI?7rus, 


Institution oF Municirar ann County ENoI veers 
| Sarre District._-Meeting at Bradford. 2 p.m. 


Yor« 


| Juntor Instrrution or Encinexrs.-Visit to the carriagy 
| and repair depét of the Underground Railways at Acton. 2 p.m 
KeIGHLEY AssociaTION OF ENGINEERS.——Visit to the work 
| of J. Parkinson and Son, Shipley. Train leaves Keighley 2 p.m 


MONDAY, NOVEMBER 
| IsstrruTion oF AvTromoBILe 
| College, Glaagow. Paper, ~ The 

bustion Engine and Suggestions for its more Efficient 
tion,” by Mr. L. Murphy. 7.30 p.m. 


INSTITUTION OF 
CENTRE. 


19TH 

Ewoinesrs.—Koyal Technwa 
Misuse of the Internal Com 
Applica 


BinM inact iu 
7.30 p.m. 


AvTOMOBILE ENGINBERs : 
Queen's Hotel, Birmingham. Dinner. 


~Mappin 
George’s-square, Sheffield. Sorby 
Metallurgical Problems, Present and Future,”’ by | 


TUESDAY, NOVEMBER 


Instrrute or Batrisu Founpreymen: Lancasuine Brancn, 
| BurNiey Section.—Municipal College, Ormerod-road, Burniey 
| Paper, “The Founding of Admiralty Gun-metal and Allied 
Alloys,”’ by Mr. F. W. Rowe. 7.15 p.m. 

INSTITUTE OF Marine Enuitnsers,—85 88, Tue Minorn 
Tower Hill, E. 1 Reversing Systems of Large Marine (il 
Engines,” by Miss V. Holmes, B.Sc. 6.30 p.m. 


20TH. 


WEDNESDAY, NOVEMBER 
ASSOCIATION OF CONSULTING 
Vestminster, 8.W. | 


2isr. 
ENGINEERS. —Nt. 
Annual dinner. 7 for 7. 


Stephen - 
30 p.m 

Norru-East Coast InsTrruTioN or ENGINEERS AND Suir 
| aw LDERS : GRADUATE Seorion.—Neville Hall, Neweastle-on 
‘The Mechanism of Gaseous Ignition,” by Dr. W. M 
| Thornton. 7 p.m. 


THURSDAY to THURSDAY, NOVEMBER 22xp ro 29ru 
Pustic Works, Roaps AnD Transport [xatprriox.—aAt 


_ | the Royal Agricultural Hall, Islington, N. 1. 
by Mr. D. Turner. | 


FRIDAY, NOVEMBER 29ru. 


Juntor Lystirurion or ENGtInerrs.—-39, 
S.W. 1. Lecturette, “‘ Technical Arbitrations,” 
| Tookey. 7.30 p.m. 


Vietoria-st reet 


by Mr. W. A 


FRIDAY, DECEMBER 

Junior InsTiruTion oF Enctneers.—Royal Soc riety of Art» 

Presidential address by Sir J. Fortescue Flannery, * Marin: 
| Propulsion during Fifty Years.” 7.30 p.m. 


7TH. 








CONTRAOTS. 


| THe Toersive Furnace Company, Limited, has, within th 

last four weeks, recefved orders for its furnaces for applicatior 

to boilers employed in the textile, waterworks, gasworks, stee| 
rolling mill, tin dredging, and colliery industries, about one- 
third of the orders being repeat orders. 


| Ricnarp Garretr anv Sons, Limited, of Leiston, hav: 
| recently received from Hovis, Limited, an order for eleven ot 
| their latest 6-ton undertype steam wagons and 4-ton tracking 
trailers. Among the new features of these wagons is that rolle: 
bearings are fitted throughout. 


J. W. Brooke anp Co., Limited, of Lowestoft, have recently 
received a repeat order from a foreign Government to supply 
three 8-10 horse-power two-cylinder petrol engine sets specially 

intended for arivin, dynamos for wireless work. A feature ot 
1} these La ah is the ¢ they have to be transported for a considerab|: 

ls, and for that reason they are, after test, 
Seaantiods and packed in separate cases ; the total weight of eac! 
sot does not exceed 150 ib., the cases being so arranged as to 
balance on the animal’s back. 
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